JAMES R. 
"AMES the Second, by the Grace of God, King of England, Scor- 
lend, France, and Ireland, Defender of the Faith, &c. Toall to whom 
theſe Preſents ſhall come, Greeting : Whereas We are humbly in- 
formed, That our Truſty and Welk-beloved Captain Daniel New- 
houſe hath with great Art, and at the Expence of much Time and Money, 
- compoſed a Treatiſe, Intituled, T he whole Art of Navigation, in Five Books, 
which hath been peruſed by ſeveral the moſt Eminent Profeſſors of the 
| Mathematicks, nd nt kr their Approbation ; and the ſaid __ D«- 
niet New-ho«ſe having humbly beſought Us to Grant him Our Royal Li- 
cenſe for the ſole Printing and Publiſhing the faid Book; We have 
thought 6t to condeſcend unto that his Requeſt : And we do according- 
Iy hereby grant ous Royal Licenſe and Priviledge unto the ſaid Captain, 
Daniel New-houſe, his Executors, Adminiſtrators, and Aſſigns, for the: 
fole Printing and Publiſhing the aforeſaid Treatiſe or Book, under the 
Name or Title aforefaid, for and during the term of Fourteen Years, to 
be computed from the day of the firſt ſetting forth of the ſame. And 
Our Royal Will and Pleaſure is, and We do hereby require and command, 
That during the ſaid term of Fourteen Years, no Printes,, Publiſher, or 
ether Perſon whatſoever, being Our SubjeQs, do preſume DO or 
cauſe tobe Imprinted, without the Knowledge and Conſent of him: the 
faid Captain Daniel New-houſe, his Executors, Adminiſtrators, or Aſſigns, 
the aforeſaid Treatiſe or Book, or any part thereof, under the Title afore- 
faid, or under any other Name or Title, or to ſell the-ſame, or to import. 
anto Our wy .- "gp of England any Copies thereof, Imprinted inany parts. 
beyond the Seas, upon pain of the Loſs and Forfeiture of all Copies ſo: 
Imprinted, Sold, or Imported, contrary to the Tenor of this Our Royal 
Licenſe, and of ſuch other Penalties as the Laws and Statutes of this Our 
Realm will inflid. And of this Our Pleaſure, the Maſter, Wardens, 


and Afiſtants of the Company of. Starromers are to take notice, that the- 
fame may beentred intheir Regiſter, and.due Obedience be yielded there- 
WO. 


Given at Our Court at White-hall the Sixteenth Day of 
October, 1685. inthe Firſt Tear of Our Reign. 


By His Majtsrv's Command. 
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\NAVIGATIC 


THE 


VVHOLE ART 


N; 
IN FIVE BOOKS. 


CONTAINING 


[. The Principles of NAVIGATION and 
GEOMET R YT. 
[T. The Principles of ASTRONOMY. 


HI. The Praftical Part f NAVIGATION. 


IV. The Dae and Uſe of ſuch Inftruments, as are| 

uſeful in taking Obſervations at Sea, and therein, the Uſe 
of a large new Sinica! Quedrant , performing with more 
exaQneſs than any yet extant, all Queſtions relating to 
Navigation ; rendered 10 ecaſie as to be underſtood by the| 
meaneſt Capacity. | 


V. Uſeful TABLES in NAVIGATION, wherein thoſe 
of the Suns and St4rs Declination and Right Aſcenſion, &c. 
are newly Calculated. The whole delivered ina very eaſie| 
and familiar Stile, by way of Dialogue between a Twtor 
and his Scholar ; approved by the ableſt Mathematicians. 


OR” "OO Is > LO ONO pe. 


By-Captain DANIEL NEW-HOU $8. 


'" LONDON, Printed for the Author, 1685. 
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TO HIS MOST | 
EXCELLENT MAFESTY 


JAMES II. 


By the Grace of GOD 
KING of England, Scotland, France, 
and Treland, Defender of the Faith, &&C. 


' DREAD SQVEREIGN, + | | 
KEE F Malice and Envy, theſe 
two great Enemies of Vertue 

and Glory, do not often ſpare 

Perſons of the firſt Rank, but 
endeavour to blaſt what is moſt 
admired lythe jult and wile; 

@ Perſon ſo inconfiderable as I am, may well fear 


8beir attack; and at the ſame time bope to be 
excuſed 


The Epiltle Dedicatory. a 


excuſed for my Ambitious Addreſs, fince I cannot 
ſecure my ſelf from iz , but by the Support of a 
Patron endowed with all the Eminent Qualities 
that are ſufficient to ſbelter this Work from all 
the Storms that would deſtroy the advantages that 


its Suljef deſeroeth : And in this, T find nat any 
whoſe Proteftion can be ſo advantageous to it , as 
that of Tour MaJjeTyY's, to make it gain upon 
the Lovers of Navigation, who cannot be 1gnu- 
rant bow perfe® a Maſter four M x 3x8 Ty 
is in this Noble Art (and other Parts of the 
 Mathematicks) after ſo many Proofs You have 
grven in the greateſt Dangers, when you ard ex- 
poſe Tour Life for the defence and. ſafety of. this 
Kingdom ; and that with ſo much Afﬀettion 
and Courage , that this Nation cannot. forget 
it without the greateſt Ingratitude mmagingble ; 
eſpecially, race nothing but Malice "it ſelf can 
attribute the Bravery of Your Exploits ant 'oood 
Succeſs, to F ortune, but maj. call Hers by their 
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| The Epiſtle Deicatory. 


proper Numes, the effett of ficady Prudence, and 


- akilful Conduit , the reſult of miſe Counſels, and | 


generous Reſalutwons ; For withoat this , it would 
have been mpoſſuble to Conquer and Reduce 
ſo many Potent , and Inveterate Enemies , ( as 
you have done :) And therefore T am very ſcrare of 
the general approbation of this Work , if Your 
MaJjesrTy be pleaſed to receive it with the 
ſame favour with which you receive all thoſe that 
wiſh you a long and bappy Reign. I am troubled, 
Great Str, that there is mthing in it propor- 
tionable to the Nobleneſs of Tour Birth , and 
Greatneſs of Your Soul; but what can I dr in 


W__- particular, if, the maſt ſublime Wits cannot 


attempt if, without being taxed with Preſumption 2 
Without doubt, the boldneſs that I take to preſent 
to Your MAJESTY a thing ſo mean and in- 
confiderable , would be inexcuſable from any leſs 
Generous than Tour ſelf. But the great conde- 
ſention with which You recerve the offerings of 
evrdiens 
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" The Epiſtle Dedicatory. 


obedient Hearts , makes me preſume to give this 
Teſumony of my Duty , and of the Zeal I have 
to be known in the World , by the Title of , 


Your Sacred Majeſty's 


Moſt Loyal and moſt 


Dutiful Subject; _ 
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34 \.. . 2 


DANIEL NEW-HOUSE. 


To the Right Honourable 


J © NE 


E A R L of Bridewater: 


Viſcount Brackley ; Baron of Elleſmere ; 
One of the Lords.of His MajesTiIES 
Honourable Privy-Council ; and Lord 
Lieutenant of the Counties of Bucking- 
bam and Hertford : 


23.1 E 


Whole A R T of Pradtical 


NAVIGATION 


IS HUMBLY PRESENTED 


B Y, 
NEW-HOUSE. 


—#/H 1 5 is not to beg your 
exculs for the plainneſs of 
this Work , for, as it is 
chicfly deſigned for Be- 
ginners, (although many 
g Pilots may want it,) I 
have endeavoured to make it fo, to render 
Navigation as cafie and intelligible as poſſi- 
ble I could : that is the reaſon that I chuſe 
to make it by Dialogues, and that I have 
patied over ſome few Mathematical Demon- 
ſtrations , which I have thought too hard 
for them to underſtand, and have explained 
the Principles of Aſtronomy by the Prolemaick 
Syſteme, rather than by the Copernican ; how- 

| eVer 
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To the READE R. k 


ever, there is enough in it to learn to carry 
a Ship ſafe to any part ofthe World. "Take 
only what pleaſes you beſt, and. leave 
the reſt for thoſe whom Nature hath not 
endowed with your parts: And if you are 
for higher things , have a little Patience , 
and I {hall endeavour to fatisfic you in the 
next, which I deſign principally for Ar. 
tits, In the mean time, accept of this as. a 
Token only of my Ambition to ferve thofte 


Gentlemen that incline to Navigation; and 
if you be of the Number , give me leave 


' to ſubſcribe my ſelf, 


Your affeftionate 


and humble Servant ,, 


New-Houss. 
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To Captain NEW.HOUSE, upon his © 
BOOK of NAVIGATION. 


[7 Hen Mortals firſt, (ſRteel'd with the hopes of gain) 
Made an attempt upon the dangerous Main , 

Rude of all Art, in ſhapelels Veſlels, they 
Commir themlelves unto the faichleſs Sea : 
Strange Neighbouring Lands diſcoyer , and explore 
Nigh Continents, they n're had ſeen before. 
In time far diſtant Realms, each other knew , 
Whilſt ſtill by uſe che Sailors knowledge grew ; 
At laſt ro Chart, and Compals they arriv'd, 
The utmoſt thought, yer ſtill the Science thriv'd. 
How many Schools are Founded, to inſtruct 
The Youth deſign'd, proud Veſlels to Condu&? 
What Volumes writ, to teach the ſafeſt way 
To guide-theſe floating Caſtles on the Sea? 
And amongſt theſe my Friend, may I devine; 
None can be worthyer than this of Thine. 
"Tis true ,” I ignorant my ſelf muſt own, - 
In all the Rules of NAYVIGATION, + 7 
Bur *cis ſufficient, that I know your Wit, 
And can the ureſt judgment give from it ; 
For how can Plants, that good and generous are 
But like themſelyes , fruit good and generous bear ? * 
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Prop. 2: Of the Roman Indiition . 5. 
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Prop. 6.. By the Age of the Moon, how to find the Day of the 
Month | Il 

Prop... 7:. How t#o' find the Cycle of the Sun, and Dominical 
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Prop. 9. How ro: find the Moveable Feaſts 17 


Prop: 10. Howto fwd the T ime of High-water in any Harbour tb. 
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A Table of the Defmitions, Propoſitions, 


Prop. 12. Kyoving what Moon makes a Full-ſea in an Harbour , 
and the hour of High-water , how to find out the Age 

of the Moon. (Provided you know whether it be be. 

- fore or after the Full. | 24 


A Table of Tides , ſhewing what Moon makes a Full-ſea on the 
Coaſts and Farbours of England , Scotland, Ireland , 
France , Spain , Portugal, Holland, Flanders, and 
other Places. 25 
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GEOMETRICAL PROBLEMS: 
| SERVING 


For the. Conſtraction of the Figures. contain'd in. 
the following Books. 


Right-line Parallel to it from a Point given... page 34 


Probl. 2. How to Ered a Perpendicular on the end of 
a- Right-line given..0 - 


Pig: 1. A Righti-line being given, how to draw another- 
| | 35 
Probl. 3. How to raiſe « Perpendicular from the middle of a Line 
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and Problems, contain'd in this Book. 
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| 41 
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Prop. 4. Of the Circle, im how many Parts it is divided; wha 
theſe parts are called; how many fore of Circles there are in a 
Sphere ; and the Reaſons of ut ? | oe 
Prop 5. «© f the Equator. (Or Equinoitial, ) 56 
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and Problems contain'd in this Book. 
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THE FIRST BOOK. 


The Principles of Navigation. 


Begin with the Principles of Navigation, it being 
neceſlary to explain them here 1n very intelligible 
terms, to the end that they be Perfectly underſtood 
A, even by thoſe of the meaneſt Capacity,who are deſt- 
22 rousto Underſtand or Learathe Art of Navigation 5 
- moſt of them being receſlary for PraCtice,, and to 
| make it yet more plain., I ſhall lay down the whole 

Wy a | Art of Navigation by way of Dialogue, between a 
Young $ Scholar and his Tutor. 


The Definition of Navigation, and what OR know. 


-$ HAT 1s Navigation ? 
TT. Navigation. is a Science or Art which: contains Cer- 
| tain Rules, abſolutely neceſſary for/every man to- know 


that undertakes the Conduct of Ships from one Country 
Or Harbour to another. : 
B S, Why 


The Principles of Book I. 


— 


S. Why do you name it a Science or Art ? : 

T. Becauſe Navigation is conſidered two ways, to wit, in Theorie and 
in Pratice, that being properly an Art which puts into practice the Pre- 
cepts Invented or Taught by Theorie, which is a Science. 

S. How many Sorts of Navigations are there ? 
 T" There are Two Sorts of Navigation ,,*the one Common and Short , 
ſuch as is Priftifed by thoſe that only go frott 'Harbbur to Harbour a- 
long the Coaſt, andFfeldom loſe'the 1ight bf the Lafid, And the other 
Artificial and Great, becauſe it undertakes great Voyages, and requires 
greater knowledge than the firſt, ſince it carries Ships to all the moſt 

diſtant Parts of the World. | | 
' S. Whatis it neceſſary to kzow for Practicing theſe two ſorts of Na- 
vigation ? 


T'. For the Common or. Coaſting Nayigation, belideg the. Uſe-ef the 


—_ Compaſs.artl Card for Soundings, it is alſo fleceſlary to know 
well how to- judge of the Ships-way : The Uſe of the Calender for 'diltin- 
gniſhing the Common year from the Biſlext, and for underſtanding the Uſe 
of the Golden Number and Eptt, to find by it the New Moons and her 
Apes, The time of full Sea, or low Water, the Spring and Ebb or Neap 
Tides : The force of the Currents, and: how they ſet, and what time you 
may Enter er -put-into any Harbour, whole Sirxarion muſt be perfectly 


known, (that is to ſay , what Point of the Compaſs the New or Full 


Moon makes High Water in it ) as well as the Depth and Quality of the 
Waters. The variety of Grounds; the Rocks, Sands, Shoalds, Capes , 
(or Points of Land) with their diſtance, and how they Lye: Clifts, 
Light-houſes , or any other Land or Sea Marks ; the knowledge whereof 
conſiſteth chiefly in Experience, -which ycu may the ſooner attain by 
help - the Great Wagoner , which Book ,-I recommend to you for that 
urpoſe. 

n & for the Artificial and Great Navigation, beſides all this which is 
Common 'to both ; you ought. alfo to underſtand the Definir:ozs and V/es of 
the Sphere, the Suri and: Stars Detlinarion for finding the Latitudes ; with 
the-Uſe of the Cro/5-Staff, Quadrant, Aſtronomical' Ring, ( or Aftrolabe, ) 
and for that purpoſe the &:ghr Aſcention of the Sun and Stars; (for to know 
- what time they will come tothe Meridian, and the hours of the Night) the 
Uſe of the Tables of Amplicude , with the perfect Practice of the Snical 
Quadrant, Gunters Scale, or the like, to reduce their ſeveral Courſes and 
To Correct them: * And beſides all this, you muſt needs know very well how 
to obſerve or find out the-/ariation of the Compais , to Correct it, and 
ReQtifie your Courſes, a thing fo neceſſhry to a Pilot , that without it he 
cannot be capable to undertake the Condudt of a Ship. 

S. Is this al! that a Pilot ſhould know ? 

T. Alt good Pilots are obliged at leaſt to know well what 1 have named, 


and toanfwer toit-when Examined about it. But thoſe-that aim at a 


greater perfeCtion in"that *Art are not ſatisfied with. the Practice of the 
Sinical Quadrant or Scale, but apply themſelyes'to other more exact 
. Gedmetrical 
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Geometrical Practices, 2s Frigonometry : and the Uſe of - the Tables of 
Logarithms , Sines, and- Fangents, which 1s the moſt perfet and exat' 
Navigation or way 'of Working a Traverſe, ſince it agrees both to the 
Triangles , Right-lines and Sphericks : Beſides every Pilot or Captain that 
will perfect himſelf, ought to learn at leaſt how to Calculate the Recli- 
nation of the Sun and Stars, (and ta Corre& the Tables of the Sun's: 
Declination when neceflary ). their Right Aſcentions, and Amplitudes, 
Ortive and Occafive; their Azimuth, and other Aſtronomical Practices 
which concern Navigation. | | by * 

S. Is it neceflary for a Pilot to carry to Sea a Croſ5-Staff, a Quadrant 
and an Aſtronomical Ring or Aſtrolabe ? 

T. Yes, in long Voyages z fince many good Obſervers have found by 
experience, that the Quadrant is beſ# when the Sun is near the Zenith, 
but that otherwiſe the Croſs-Staff 1s better. The Aſtronomical Ring and 
Aſtrolabe is alſo necelſzry to take obſervation, when there is no clear 
Horizon, (a thing that often happens to thoſe that Sail to New-fo:md-land, 
and fiſh upon the grand Bank but of theſe rwo, the Ring 1s the beſt, the 
degrees being greater by half, and in every reſpe&t more eaſie and fitter 
for the Sea than the Aſtrolabe. | 
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PROPOSITION LF 
Of the Near Biſſext. 


S.4 - 7 HAT do yon call a Tear ? | 
| TT. A Yearis that Interval or Space of time, that the Sun 
takes to go about the Twelve Signs of the Zodzack, 


| S. Are there Several kinds of Years ? 

« T. Yes, but I ſhall treat or ſpeak here only of three kinds, to wit, of 
the Aſtronomick, which is Compoſed of Hours, Minutes and Seconds , 
over and above 365 Days. And of the Politick, or Civil Year, which 
contains only Days, and is divided into the Common which is of 365 Days, 
_ the Bifſext which is of 366, and this laſt happens only once in Four 

ears. 

S. Why do you call the Fourth Year Biſſext ? 

T. Becauſe the S;xth Day next before the Calends of March is twice 
repeated, a Day being added to the Twerty-ffth of February on which 
it falls, and therefore they count or repeat twice the S:xth of the Ca- 
lends,-in Latin Bi/-/exro Calendas, from which two firſt words Bifſext 


Cr —— xs 


_ is derived , February being that Year of 29 Days. 


S. What do you mean by Calends ? | 
T. Calends are the Firſ# Days of every Month, from which the Rg- 
ans counted the Days of the Month, they are derived from: the Greek, 
Verb Calo, which ſignifies to Call, becauſe their Crier that Day (ſtanding 
B 2 in 


The Principles of 


in a high place) after ſeveral Calls, made known to the people how many 


Days in:that Month, the Fairs and Markets ſhould laſt. 
S. Why did they inftitute or ſet. up this Cuſtom of Biſlext ? 
T. Becauſe that. the Common Year contains almoſt ſix Hours more than 


365 Days, which Howrs make a Day in Four Years time; and ſo by that 


means the Common and Aſtronomical Year almoſt agree. 

' S, How ſhall I know wher a Year propoſed is Bifſext or Common ? 

_ T. Divide the propoſed Year (ſince Chriſt) by 4, and the Remainder 
of the Diviſion will ſhow you what Year it is. But if there Remains 
Nothing, the propoſed Year is. Biſlext.. 


Example. 


I would kyow what the Year 1685 will be ?* 4) 1635-(421 
Divide 1685 by 4, the Remainder 1s 1, thus, COIL 


Which ſhews , that the- Year- 1685; will be. the Firf: Year after 
Biſſext. 
eAnzther way more eaſie., 


Is to cut off, from the propoſed Years, the Thouſands, Hundreds, 
Scores, and all the Faurs and the Remainder will ſhow you what Year 
it is, but if there Remains nothing the propoſed Year is Biſſext. As for 
Example: If you would know what the Year 1684. is, firſt cut off the 
Thouſand and Hundreds, and there will Remain 8+, which is Four 
Scores and Four, which being likewiſe taken off, there Remains No- 
thing, by which you know that the Year 1684 is Biſlext, and by the ſame 
directions. you will find the Year 1686 to be the ſecond Year, and the 
Year 1687 the third after Biſlext, 

S. Is not that 7ſtitation of Biſlext Year :Interrupted ? 

T'- No not in-England, but it will be interrupted in Holand, France, 
Spain, and other Countries that fallow the Gregorizz or New Calender , 
to wit, every Hundred Years, except the Fourth Centurie, to reckon 
from the Year 1600 , and therefore the Year 19co,.18co, 1gco, 
2100, 2200, 2300, ſhall be Common Years . amongſt thoſe Nations 
that obſerve the Conſtitutions of the Popes, but the Year 2009, 2400, &c. 
will be Biſſext according to.the decree of Pope Gregory the XII. in the 
Year, 1582.,from which Year in the ſame time he cut off 10 Days to re- 
form the Julian Calender which made, the Year.,too. long ,. and.is the 
cauſe. that we do and ſhall count our Month, 10 Days. later-than the 
Dutch and French, till the Year 1700, that we ſhall differ 11 Days, 
becauſe they make it a Cp-mmon.Year, and we a Bifext, by which means. 


this difference will increaſe a Day, and will do ſo every Hundred Years, ' 


(unleſsour Calender be reformed) except the Fourth Century or Hundred, 
becauſe, then their Year ſhall be Billext as well as qurs. 


PROP. 
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PROP: IL 
Of the Roman Indiftion. 


S. HAT is the Roman Indiftion ? 

\ A / T. It is a Revolution or Number conſiſting of 15 Years,,. 
which is now of :o Uſe to Navigation, nor any thing elſe, 
altho it is moſt commonly ſet down in the Calenders,. and 

in all the Charters and Writings of the Biſhops and Prothonotaries of 
Rome, 

S. Since this IndiCtion is of zo U/e to us, why do they put it then in- 
the Calenders ? LO 

T. *Tis put in only. to follow the Cuſtom of the Antient Romans, 
which did uſe the like Indiction of Years, and therefore it is called the 
Roman Inditton. 

S. Since it is put into onr Calenders, I ſhould. be glad to know the firſt. 
occaſion of it. | | 

T. Then you muſt be informed, that it was a Cuſtom amongſt thoſe-. 
Foreign Nations that were T7ibutary to the Roman Empire (and dwelt a- 
far off) to pay their Tributes to the Romans as followeth. 

The firſt Five Years they paid Gold, in token of their obedience ta 
the Empire. In the ſecond Five Years they paid Silver, for the Soldiers 
pay. But in the laſt Five Years they paid only Braſs, towards the Re- 

aration of Armour and Munition : ' So this Cuſtom of three different. 
Parma in 15 Years, hath been the Caufe of this IndiCtion, the thing 
you deſired to know. | 

S. How do you find out this Number of Tndiction ? 

T. *Tis fourd. out thus, add 3 to the Year given, and divide the - 
Sum by 15 , the Remainder of the Diviſion ſhall be the Number of In- 
diction Required, which is to be counted from September ; (and* not. from 
Match, as th  ) and if nothing remains after your Diviſion, then . 

w7 IndiCtion, EE ra ie 
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PROP. II. 
Of the . Golden Number. 


S. Have often Read of this Golden Number, but do'nnt underſtand - 
| it well, pray be ſo kind to explain it to me 1n intelligible Tegns--. 

- T\. Tounderſtand well what'ts meant. by the Golden Number, you 7 

muſt know, that.the Conjunttion of the Sun and- Moon (Which-we - 
commonly call New-A0z ) doth not happen-every Month at the ſame time. - 
but only ozce in. 19 Years, and yet not exattly then neither , for —_— | 
; Eh: 
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finiſheth her Period an Hour and almoſt Twenty Eight Minutes fooner 
than ſhe begun it 19 Years. befcre4 however, thiz being the Nurber of 
Years on which the Sun and Moon comes neareſt to end their Revolutions 
together, it was choſen before ary other, to find out by it the New Moons 
and Eaſftcr Days, for which it was in fuch eſteem among{t the Antient 
Aſtronomers that they kept an exact Account of it , and did mark it in 
their Calenders every Year in Golden Letters: 'F hus, I. I. HIEIV.V, v1. 
and fo forth, untill XTX, which is the reaſon it is called the Golden Number, 
to ſignifie that as Gold ſurpaſſeth other Metals , fo:this Number ſurpaſſeth 
all others, for this particular Uſe. | 

S. What is the V/e of it now ? 

T. Its Uſe is only to find out the Epat, and not the Vew Moors and 
Eafter as formerly ; becauſe it is found Defc#ive. | 

S. How is this (Golden) Number to be found out ? 


\.T. There are ſeveral ways'to find the Golden Number, but the eaſieſt 


is to cut off the Thouſands and Hundreds of the propoſed Years, 
and to add 5 to the reſt, from which take all the Scores, and for as 
many Scores as you cut off, add fo many times 1 to the Remainder, and 
thar wi:l make up the Golden Number required, as you will better un- 
derftand by this * | 

| Fa Example. 


IT would know the Golden Number for the Year 1685. 


Therefore, 1-cut off the Thonſand and Hundreds of the, propoſed 
Years , and there remains 85,, to which I add 5 and it makes go, 
from which 1 take or cut off the 4 Scores, and there remains 10, to which 
I add 4 ( for the four Scores I took) and that makes 14, the Golden 
Number required. 

S. Altho this is ſufficient, I ſhiuld be glad to learn ſome of the orhcr 
ways to find this Golden Number. | 

. 7. 'I do notthink it neceſſary ; however to ſatisfic you in it, I'will ſhew 
you Three other ways, (to the end that ycu may unde as ngh of 
itasany;) the Firſt of which is to cut of 1500 of the ſed bo 
and to Dividethe-eft by 19,-and theRemainder of the Divifion- will 
be the Golden Number required; but if there remains Nothing, the 
Golden Number will be 19. 

The Second is to cut off _1600 of the Years propoſed, and to add 5 
to the reſt; and then .to Divide it by 19, and the Remainder of the 
Divifion ſhall be the Golden Number. required , but it there remaineth 
Nothing , the Golden Number. will be 19, as before. 2gif 

And the Third Praftice is to add 1 tothe;-propoſed Year, and to Di- 
vide It by 19, and ſo forth, according to: the precedent dircCtions ; by 
all whictyou will find the-Golden Number.of any propoſed Year, this 
is ſo plain that it needs no Exawple. | 


S. Why 


þ % 
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Number is 19, fot then 5ou muſt add 12 for the tollowing Year only ; 
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may 


S. Why do you add one to the Year of our Lord ? 

T. 'Tis becauſe the Golden Number was 2 the Year that Chriſt was 
Born. | 

S. What will the Quotient of this laſt Practice (or Diviſion) ſhow ? 

T. The Quotient will ſhow how many Lunary Cycles ( of 19 Years 
have paſt, ſince the Year of Jeſs Chriſt, and that is the reaſon why 
the propoſed years are Diviaed by 19. 

S. What time of the-Year 1s it, that this Golden Number begins ? 

T. It begins always the. Fi-f# of Famary. | 


PROP, £I'Fc- 
Of the. Epaft. 


Sg FF HAT do you call the Epatt ? | | | 
N/ T. The Epact is nothing elſe, but that differetice of 
11 Days, which is between the two, Common Yearspf the 


Sun and the Moon ; otherwiſe called Year: Solary,and, Year 
Lunary. | yu: Eo 
$. How ſhall I underſtand this Dsfference ? 

T. You-may eaſily underſtand :1t, if you conſider that the Common 
Lunary Year is but of 12, Moons, and every Moon-but.of 29 Days and 
a Half, which makes but 354 Days; and therefore isſhorter by 11 Days 
than the Solar Year, which as you have read ,-contains 3365 Days. 

S. I underſtand now very well that the Epact takes its Original from 


this Difference of 1 i Days, but mult theſe 1,1 Days be added every. Year 


to the former Epact ? | | - 
T...,Yes., to wit, the next Day after the Jalt "of February, for the 


Epa#t never begins ſooner thanthe'F ne of 37arch, T 


S, Is ihis order never interrupted " Te. RO PD 6 EY 
7 _ neyer,with us, except the, EpaCt-happers to be 29%,,as itavill 
ly, happen' in the Year / 1690. .or..cvery. time that the Golden. 


to the end that the'EpaCt may keep the ſame order as before, with the 
Golden Number. You are alſo to take notice, that the EpaCt never 
paſſeth 3o, and therefore when by adding 31, you find that it 
paſſeth 3o, you muſt Subtract the 30, and the Remainder ſhall be the 
Fpact .required... vo YE 0 tee ES 

S. How ſhall I know the Epat?  - - fs 

T'. The EpaCt may be known ſeveral ways, but the caſfieſt after you 
know the Golden Number, 1s to ſuppoſe three Numbers pl:ced upon 
your left Thumb, as the following Figure. ſhews you. 


And 
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And then count your Golden Number 'on:your Thumb : *Thus, firſt 
begin on the lower Joint where the 10 ſtands, and reckon 1, then 2:60n 
the middle where the 20 ſtands; and 3 upon the end or Number 30: 
Then begin againat the lower Joint, and there ſay 4; and fo continue in 
the ſame order as before, untill you have counted the Golden Number 

..of the propoſed. Year. For that Number oa which it falleth being added 
to It; will be the Epact for that Year: . So that the Sum do not exceed 


* 


the Epact required. 
Exanile, 
7 deſire to kyow the Fpait for the Tear 1685. 


Therefore, 1 1o6k firſt for the Golden Number of 1685, ( as before 
taught') and find-it to be "14, winch being counted upon my Thumb, 
(in the ſame order as before) I find that it falls on: the middle of it, 
on Number 20, which-being added to 14, there comes 34, from which 
1 Subtra@-30, and there remaineth 4 for the EpaCt of the Year 1685. 

S. This 1s plain and caſte enough, however 1 deſire to know ſome 
other way or method. __ oY Re 
F:.The Second way to find the Epact, -is*to Multiply the Golden 


Number of the propoſed Year by 11, 'and the Prodn&t will be the Epact, 
- (if it be under 30) but if the Product be above.3o, then you-muſt Sub- 
traQt:30, and the Remainder ſhall be the EpaCt required. | 
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bj would fain know the Epatt for .the Year 1685. whoſe Golden 
| Number 6 14.. | 


30,, for if it doth, :you muſt Subtract 30, anJ the Remainder ſhall be .. 


a. 


The Golden Number: is . . . , , . » 14 
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The Produtt . . . 154 
Which divided by 30, the Remainder is 43 30) 154 (F 
the Epadt required. 4 
S. What 1s the EpaCt _ for ? - | 
T. The Epatt is good for Three things: Firſt , it ſerveth to find the 
Change or New Moon. Secondly, it ſerveth to find the Age of the Moor. 


And Thirdly, the Days of the Month. (The Age of the Moon being 
known. | 


PROP.'V. 
Flow by the Epaft to find the New Moon and its Age: 


S. HAT do you call New Moor ? | 
T. The New Moon is the Conjunttion of the Sun and 
Moon, that is to fay the Poſition of them both , under the 


ſame degree of the ſame Sign of the Zodiack. 

$. And what is the Full Moon ? | 

7. The Full Moon is the oppoſition of the Moon to the Sun, which 
happens when the Sun and Moon, are in the ſame degree of the oppoſed 

Igns. | 

S, What is the 7izcreaſe and decreaſe ? 

T. The increaſe is when the Moon increaſeth her Light, that is to ſay, 
from her Change or the New Moon, to her Full, untill which time ſhe 
is on the Eaſt tide of the Sun, 2nd goeth down after him. The decreaſe 
is, when the Moon's Light Diminfherh, to wit, from her Full untill ſhe 
be New again, and then ſhe is Weſt of the Sun and goeth down before 
him. 

S. How is the Change or New Moon to be known: ? | 

T. Add the EpaCt of the propoſed Year to the Months paſt ſince the firſt 
of arch, and that Sum Subtract from 30, the Remainder ſhall be 
the Day of the Change or New Moon : But if the Epa@ and Month be- 
ing added together exceed 30, they muſt be deduCted out of 60. 

Remember that in Farzuary you muſt add nothing to the EpaCt for the 
Month: in February you muſt add 2, in September $, and in November 10, 
and by ſo-doing you will come neareſt to the true time of Change, or 


New Moon , the ſame is to be obſerved for finding its Age. 
-C Example. 


1 would fain kw the Day of the Change or New Moon, in February, 168 F» 


The Epadt of the. pro —_—— - - 
For the Month yy " eb _—_ add Ss 


The Suit 
Which being Subtratted w_ Ts” z0 


2 
6 


* "There Remaineth . þ . 24 
Which: is the Day that it will be New Mon in February, 1685, 


Example 2.. 
I; deſire to know the Day of _ && New Moon, in Oftober, 1684. 
Ehe Epadi:ofi.36%-1i3 Lo ls 


The 7 amy from the firſt * po Os 


| R———_———_— 
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Which being. Sybtrafted from. - «. 60 
. "4 
- Remaineth .. . . 29. 


' By which I know that in Ofeber 1684. the Day of the New Moon 
wil be the 29th. as was required. 


'S. There is enough of that, but how ſhall 1 know the Aze of the 
Moon ? 

T. You ſhall know the Age of the Moon, if you add the Epact, and 
Month from March, to the Day of. the Month propoſed, for thoſe 
Three Numbers, being added together, will be the Age of The Moon: 
But if it exceed 30, you mult Subtract the 30, and the Remainder ſhall 
be. the. Age of the Moon. 


Example. 1. 


T;/deſire:to know the Agecof the Ateon, the 17th. of November, 1684. 
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The Epadþ of. the Year:16B4;-is >, , !.. 23 
For the Month of November, add. . v7 10 
The Day of the Month, add . ol 

| Th . . - 
From which I-Subtraſt. .. . ... . . 30: 


| — — 


Remaineth . . . 20 
For the Age of the Moon, the _ of November, 1634. 
Example >. 
The 7th. of June 1685. 7 would kgow the Age of the Moon ? 
The Epadt of the Year 163g, cs - 4 Eee nh 


For the Month, add . S - *. » 0 
The Day of the Month, add. . . . . 7 


The Sam - © .- I5 


For the Age of the Moon the 7th. of Fune 1685, and by it I know 
that it is Full Moon. | bs 


44a 4+ I 4b 


PRDODE VL | 
By the Age of the. Moon, how to find the Day of the Month. 


S. HA T muſt [do, to find the Day of the 44ozth by the Age 
of the Moon 2. [- fret . 

ww T. You muſt add the Epat of (the propoſed Year, to the 

-. . number of; Manths' paſt from: March, (as bel dond Syb- 

traCt the Sum from:the Days of the Moons Age., the Remainder ſhall be 

the Day of the Motith required : But.if the Epact and Months paſt from 

March, being added make more than the Days of the Moons Age, you 

muſt add 3o to the Age of the Moon,” and Subtract the Sum (of your 
addition ) as before. | 


74 Trand-Þ :., 
1s June 1685 , the 2doon being the 15 Days Old, _ I deſire to kyow 
what Day of the Homb it #? 


C 2 | The 
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The Epadt of the propoſed Year: .'' i: 4 
The Month from Afarch, add... $6: et: 
| The Sum . RES 2 145 
Which being SubtraCted from . . $1 
There Remaineth . . . . '7 


= the Day of the Month required. 

| Example 2. 
In November 1684, the Moor being then 20 Days Old, 1 deſire to 
| kzow what Day-of the Month it is ? 


The Epact of the Year 1684, is . . . 23 
For the Month of November, add -.. . . 10 


— 


. TheSum . ., ., 33 


Which I ſhould Subtract from the Age of the Moon, but cannot ; 
therefore I add 30 to the 20 Days of the Moons Age, which makes 50; 


from which I SubtraCt the Sum 33, Remaineth 17, for the Day of the 


Month in November 1684. 


S. Is it neceſſary to know the Age of the Moon, for to find the Day 
of the Month ? 5 8. w 

T. Yes, and therefore if you don't: know it, you-muſt find it out, by 
obſerving when the Moon is upon your Meridian : You muſt alſo know 
the juſt hour of the Day or Night-at that ſame time; which-hours being 
Multiplied by 15 , and the Produ&t divided by 12, the Quotient will be 
the Age of the Moon: But take notice, that when the Moon comes to 
your Meridian from Noon to Midnight it is-increafe ;. but when from 
Midnight to Noon it is decreaſe, and then you muſt add 1 5 to the Moons 
Ape, (found by your Diviſion) and the whole will be the Age. of the 

oen required. | 

: Example 1. 


The Xo0n bring on the Meridian at g of the Clock, at Night. (Ard by 
conſequence in her increaſe.) 1 demand her Age? 


SS + <> >» «© 
© _£ - RE ETRIT. 
The Produt . . . 135 


' 
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Which I divide by 12. 12) 135 (11 Days, 6 Hours , 
- | 


And the Quotient ſhoweth that the Moon is 11 Days 6 Hours Old ; 
for the remainer of the Diviſion being doubled , ſhows the Hours. 


Example 2. n 


The Moen being upon the Meridian at 6 of the Clock in the Morxing. 
( And by conſequence in her decreaſe.) IT demand her Age ? 


TI ES co a+ + _—_—_z 
I Multiply it by I5 


Se Prooft . . - - 


Which I divide by 12. 12) co (74d.12h. 
6 15 added 
'Fhe Sum - . , - 22 Days 12 hes... 


For the Age of the Moon. 


S. Why do you Multiply the Hours by: 1 5-? 

T. It is, to reduce thera into Degrees ; for an hour is equal to 1x5 : 
degrees; for the Sun by his Divrnal Motion (from Eaſt to Welt) maketh 
360 degrees in 24 hours, which is 15 degrees an hour. 

S. Why do you divide it.by 12? 

FT. I divide it by 1 2 to reduce it into: Days, (of the Moons Age,). for 
the Moon moves 1 2 degrees more than the Sun in a Day, (by her own 
proper Motion) and therefore if you divide the degrees. of her diſtance 
from the Sun, by 12, you will reduce it into Days and hours Lunar,. as 
in the precedent Example. 

S.. Is there no other way to find tha Moons Age ?_ 

T. Yes, you may alſo find it þy the Croſs-ſtaff, obſerving therewith. 
the diſtance between the Sun and the Moon, and the degrees being di- - 
vided by 12 will ſhow you the Moons Age. ; 

You may alſo give a near gueſs at the Sun and Moons diſtance, by 
the Sea-man's- Compals, ſetting by it the Sun and Moon, and allowing 
11 degrees 15 minutes for every Point (of the Compaſs) contained be- 
tween them both : But this way being not ſo exact as the firſt, I ſhall. - 
not recommend it to you. | 

S. Can you not find the Moons Age by common Arithmetick ? 

T. Yes, it may be found out by the Rule of Three; if you can tell 
how many hours the Moon comes later to the Meridian than the Sun z. 
which you may caſily do by a Dyal cr by the Watch, or the Glaſſes run 
ſince Noon. Example... 
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W xample. 


eAadmit that I obſerve the Moon on the Meridian 5 hours after the Sun , 
, and would kyow the Age of the Moon ? 


I make a Rule of Proportion, and ſay: If 24 give 30: What will 


$ hours give? 24) 150 (6 days, 6 hours. 5 
6 150 


And I find that they give 6 days and 6 hours for the Age of the Moon, 
as was required. 


S.. Why did you ſay, if 24 give 30? 

T. Becauſe that from Change to Change we reckon 30 days, (altho 
it wants ſome hours and minutes of it) and every day is of 24 hours ; 
and therefore to find how many days (Lunar)the 5 hours ſignifie you muſt 
Multiply 30 by 5, and divide the ProduCtt by 24, and the Quotient 
will ſhow you the Age of the Moon, as in the precedent Example. 


PROP. VII. 
How to find the Cycle of the Sun, and Dominical Letter. 


S. HAT do you mean by the Cyclc of the Sun ? .. 
\ A T. The Cycle Solar is a Revolution of 28 Years, which 


being ended begins again at the Unit, becauſe the Dominical 
Letter, is then in the ſame order that it was at firſt. 
S. How do you find out the juſt number of the Cycle of the Sun ? 
T. I find it by adding g to the propoſed Year, and dividing it by 
28, for the Remainder of the Diviſion is the Cycle of the Sun; but if 
there remaineth nothing, the Cycle Solar will be 28. 


Example. 


I deſire to know the Cycle of the Sun, for the Year 1681. 
The Year propoſed . . . « . « 1684 
+ - +» &» 6, 4 0 


The Sum . , » « 23693. 
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Which being divided by 28 , 28) 1693 (60 
| 13 
There remaineth 13 for the Cycle of the Sun required. 


S. What was this Cycle invented for ? 


: T. This: Cycle was invented, more to find by it the Dominical or - 


Sunday Letter , than to ſhow any Change of the Suns Motions. 

S. What mult I do to find the Dominical Letter ? 

T. To find the Dominical Letter ; you muſt firſt he informed , that 
the Cycle of the Sun begins always ( with us) at a Year Bifſexr, that is 
toſay at two Letters, to wit, GF; and ſoon counting all the Letters 
backward, as you will better underſtand by the following Table, which 
at any time you may make your ſelf, or at leaft as much of it, as you 
need, for knowing the Dominical Letter : As for Example, If vou 
would know the S»day (or Dominical) Letter for the Year 1684, whoſe 
Cycle Solar 1s 13. 

You muſt begin your Table as in the Margin, and Cycle. Sunday Let. 
you will find that the Dominical Letter for the Year 
1684, is Fand E, ſince the Cycle of the Sun is 13, 1 
had it been more, you muſt have continued the Ta- 2 
ble in the ſame order, and the laſt Numher of the. 3 
Cycle will ſhow you the Letter an{werable to it. 4 

S. Why do you begin to count the Cycle Solar 5 
from a Biſſext Year, and theLetters backward ? 6 ceo 05 

7 
8 
9 


— GF 


T. It is only to imitate the Ancient Romans whoſe 
Cuftom it was. 


S. Is there no ways to find out the Dominical. 
Letter with /eſs trouble ? IO B 
T. Yes, if you can remember theſe Seven Latin 11 ———— A 
Words: Gratis, Filius, Eternw, Dei, Calum, Bonis, 12 00; 
Addit : Which muſt be counted upon the 4 Fingers 13 FE: 


of the Left hand , thus: For the Firſt Year of the 
Cycle Solar, you muſt ſay upon the end of your fore Finger Gratss Filins : - 
For the Second Year, upon the middle Finger, Ererms: For the Third. 
upon the fourth Finger , Dez: For the Fowrth Year upon the little Finger, . 
Exlum : Then beginning again at the fore Finger , fay Bozis Addir, and: 
ſo ſorth, untill the Zaj# Number of the Cycle Solar , which then will: 
ſhew you the Dominical Letter 3 provided you do not forget to court. 
always two Letters upon the fore Finger ; which will how you the Biſſext«. 
Year., but the other Three ( Fingers) only the common. 
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| PROP. VIII. 
How you ſhall find what Day of the Week the Month begins. 


s, OW ſhall I find what Day of the Week the Month begins ? 
T. To find what Day. of the Week the Month' begins, you 
mult learn by heart this Latin verſe: | | 
Aſtra Dabit Dominus Grattsque eabit Egenos , 
Gratia Chriſticole, Feret Rurea Dona Sideli : 

(or any 12 Engliſh words that begins with the ſame Letters that theſe do) 
which you muſt apply to the 12 Months of the Year, as Aſtra, for 
Januarpz Dabir, for Febzuary z Dominns, for gparch; and ſo forth until 
December ; The firſt Letter of every. word, ſheweth the Day of the 
Week on which the Month begins. For it is the Cuſtom to aſlign the 
Seven firſt Letters of the Alphabet, to the _ of the Week; and to 
begin Farrary with the firſt Letter of it A, and ſo to continue in Alpha- 
betical Order till the laſt Day of the Year which ends with the Letter 
G, and therefore knowing with what Letter the Month begins, it is 
very ealie to know on what Day of the Week it is, for you need but 
repun from the Dominical Letter; as you will better underſtand by 
TIS 
Example, | 

In the Year 1685 , the Dominical Lettcr is D. 1 demand what Day 

of the Week, falls the firſt of July ? | | 


Anſwer. Since Fuly (by the precedent Rule) begins with the Letter G, 
and the Dominical Letter is D: I ſay that Fuly begins'on a Wedneſday, 
for from D to G in Alphabetical Order, (as you muſt count it) there 
are Three Letters ſignifying the Third Day from the Dominical Letter, 
which can be no other than Wedneſday : As I ſaid. | 

S. Are not theſe Sever Letters the ſame that ſerve for the Dominital 
Letter ? : 

T. Yes, all the difference I know, is that the Dominical Letter ſerveth 
for S7day, and the ſix others-for the ref of the Week in Alphabetical 
Order, Contrary to the Order of Dominical Letters which are counted 
backward, 

S. Do they not differ alſo in Name ? 

T. Yes, for the Letter that ſerveth for Sund..y is called the Domnical 
Letter ; but thoſe that ſerve for the reſt of the Week, are called Feral, 
becauſe of the Holy Days that fall on them. 

S. Can you tell by theſe Ferial Letters, on what Day of the Week 
any other Day of the Month falleth ? 

T. Yes, very ealily , for the ſame Day of the Week that the Month 
begins, the 8rh. the 15th. the 22th, and the 29th. begins alſo. This be- 
ing underſtood, it muſt needs be very eafie to know it ; However I will 

give you an Example. 
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_, Example. 
In the Year 1685, 1 would know on what Day of. the Week the 
24th. of July falls. 


Anſwer. Since the 22th. of 7 uly falls on a Wedneſd / (as I ſaid) as well 
2s the firft Day of the Month. The 24th. muſt needs fall on a Saturday. + 


——_—_—— 


Pn OP, 
How to find the Moveable Feaſts. | 


$: HAT do you Call Moveable Feaſts ? 7 
| \ A T. The Moveable Feaſts are thoſe that do not fall every 
Year on the ſame Day of the Month. As Eafter Day, Roga- 
tion Sunday, Afcention Day, Whit Sunday, and the like. | 

'S. How ſhall I fd theſe Moveable Feaſts ? > 4 (TY 
T. The way to find what Day of the Month they fall on, is very 
eaſie ; the main or chief thing being only to know the Day of the New 
Moon in February , for by it they are all known. Shrove Sunday being 
always the next Sunday to the Change of the Moon. Shrove Txeſday the 
next Tucſday. After Shrove Sunday, Quadrageſſima ( or the firſt Sunday 
in Lerit ) 1s the next Sunday to Shrove 1 neſday. Eaſter Day fix Weeks. 
next after Quadrageſſima. Rogation Sunday five Weeks or 35 Days; next 
after Eaſter. Aſcention Day four Days next after Rogation Sunday. Whit 
Sunday ten Days next after Aſcention Day. Trinity Sunday ſeven Days 
next after Whit Sunday. Corpus Chriſti four Days next after Trinity Spn- 

day. The firſt Sunday in Advent, is the fourth Sunday before Chraſtmas. . 
Septuageſſima is the third Sunday before Quadrageſſima, or firſt, Sunday; / 
in Lent, Quinquageſſima is the next Sunday before Quadrageſſima, Sexa- _ 
geſſima is the next Sunday before Quinquageſſima. 


PROP. X | 
How to find the Time of, Fligh-water in any Harbour. 


S. OW fhall I figd the Time of Full-ſea in any Harbour ? 
H T. To find the true Time of High-water (or Full-ſea) in any 
- place, yoy-mult firſt find by the. following Table of: Tides, 
(if not by your Experience ) what Moon maketh a Full-ſea in 
it, the Day of her Change or Full; for that being known, you may _— 
| D calc 
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eaſe find the Time of Full-ſea at any other time: Only by Multiplying 
the Days of the Moons Age by 48:, and dividing the Product by 60, 
and adding to the Quotient and reſt of the Diviſion the Hours and 
Minutes for the Tide. 


Example. 


If 01. the Day of. Changg-or New' Moon, . it 1s Full-fex: in the Downs at- 


1 Hour 30 Minutes, (as the Table of Tides ſhoweth) I demand what time 
is -will be Full-ſea- there -when the Moon-11-8 Days Old? 


Days of the Moons Age :-:.. . .. . 8 
Multiply by . . . + © «> 8 


The Prodot . . . 384 
Which being divided by 60, 60) 383 (6 hours 24 minutes. 
$ - | 


gives 6 h::24 m. To whichT add, 1. h. 30 m. for the Tide on the Day of 
Change,and it makes 7 h. 54 m.'for the Time of Full-ſea required: 


S.: Why do-you. 4lriplythe Moons Age by. 48, and Divide the: Pro- 
dudt by 60? | 

F: 1 Mbltiply it by-48 to reduce it into Minutes, becauſe the Moon 
an@ Tide abateth'every Day 48 Minutes; and l divide it by. 60., to re- 
duce it'tnto'Hours , becauſe'60- Minutes make an Hour: | 

S.- Is-there no ſorter way to do it by ? 

T. Yes, for ſhortneſs you may Multiply the Days of the Moons Age 
by-4, and'divide the Product by 5, and adding for the Tide, or Day 
of Clange, youſſhall-have the Time of Full-ſea required, but if it exceeds 


12, you'miff Subtraft'the 12, and the Remainder ſhall be the time of 


Highwater. 
* ih Example. 


Tf on-the Day of Change it is Full-ſea at London at Three of the C fock., | 


1 would kaow what time it will be Full-ſea there, the oor being 12 
Days Old? | 


Days: of the- Moons Agd: . . 12: 
Multiply by * -# 4 

| * FTheProdu&t . 48 
Whichbeing dividedby-5.,, - | 5) 48: (9 houts 36 rinntess. 
. k 3. j 


giveth. 
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-giveth g honrs 36 minutes: "To which I add 3 -00 
- 3 hours for the Day of Change. | hs” © 
TheiSum is , . -12h. 36m. 

From which 1 Suberat. . - co «- - » i 09 
Remaineth 36 m. for the Time of High- aſe) 36M. 


water required. 


S. Why do you AMultily by 4 , and Divide by -5/? $036. 

T: I Multiply by 4, for to reduce the Days of the Moons-Age into 
fifth parts of an hourz for 48 Minutes are+ or 4 fifths of an hour : 
And 1 divide the-Product-by 5, to reduce it into Hoursz and , the*Re- 
mainder.,(of the Diviſion) 1 Muttiply by 12 to' reduce 'it'into Minntes, 
becauſe what Remaineth are fifth parts of an hour; 'or 12 Mintteseach. . 

S. I obſerve that both your Examples, are when the Moon i in; tier 
mcreaſe, but what muſt I do when-it decredſeth ? OO 

'T. *You muſt (for ſhortneſs ſake ): take only the: Pays fince*the <Fyll 
Moon , which being Multiplied and'Divided as hefore , Frifl hop: ou 
the Age of 'the Moon, and- when ſhe comes EY :Towhicift 
you =_ for the Tide or Change, the Sum witt be the Time-6f FER 
required. — 

But take Notice, that in Rivers this' Rule faileth-of {ome Minutes, 
chiefly about the latter end of the firſt and third quarter, and the be- 
ginning of the ſecond and fourth , about which 'time it is High-water 
ſooner than the Rule ſhoweth ( becauſe of the weakneſs of the Tide at 
that Time, and the length of the River) and thexyefore when you will 
find the Time of High-water at London, or the. like place , a good way 
from the Sea. - Do not fail-to make uſe of this;Table, which ſhows 
what you muſt Subtra&t fromthe Time found if rhe precedent Rulez 
and the Remainder will be the Time of High-water required. 

; BB. 


Examples + L#4- 4 

The Moons eAge. & | "4 ps 

_ dd LEES 

1 | 15 | 16 | 29* F” 2 
2 | 13 | 17.|.28 4H > [8A E. | 
3112| 18 | 27 | 8 þ oo f46 þ 443 | 
| ; AT S--iM. I 1 i 
4 | 11 I9 26 Z "2x0" ] 2 ; 

6| 9 | 21 24.1] — 4 00 E458: =< L2 

to k-#G4+60 1 | 
7_|_8_ | 22 23 E-—F OFT 00 Hoes! 


The Moon being 6 Days Old, 1 find by the Rule that it is High-water” 
at London, at 7 of the Clock, 48 Minutes paſt: But my Table ſhows 
that I-muſt Subtraft 45 Minutes from itz*the Remainder 7 Hours 3 Mi» 
Rates, Is the true Time of High-matT Ie CINE 
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S. What is the meaning of the Moons making Full-ſea in an Harbour ? 
T.-The meaning is, that the Moon is then come to that Rumb (or 
Point of the Compaſs) which agrees with the hour of the Day , or true 
Timy of Full-ſea (in that place) when ſhe is either in her Change or 
ull. : 

S, Do you mean the Rumb that the Horizontal or ordinary Sea Com- 
paſs ſhoweth ? ' 

T. No, | mean a Compaſs Equinoxial or Parallel to the Equator, and 
therefore when we ſay that a North-eaſt, and South-weft Moon , maketh 
a Full-ſea at 3 of the Clock in an Harbour, we mean that when the Moon 
is come where the Sun is at 3 of the Clock, it will then be Full-ſea there ; 
for it is the hours Circle which determineth the Time of Full-ſea, and 
not the Azimpth..as a great many think. 

Ss What do you mean by an Equinoxial Compaſs or Parallel to the 
Equator s,. - IF 
_ TI meana Compals by which one may know exactly the Hours, whoſe 
Pin, and Point of the ſocket, points to the Pole , and moves as it were 
theAxletree of the World : Therefore the Sofith part of it muſt be raiſed 
'aShigh as the. Equinoxial or Equator.is (tous, or) above our Horizon , as 
you wilt better underſtand by this Figure. | | 
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or ordinary Compals, ſince there is an errour ? 


- T. *Tis becauſe it isa Cuſtom amongſt them, not only to expreſs by it 
how things bear from them, bur alſo the hours of theday, by allowing three 
quarters of an hour or 45 Minutes to every Rumbor Point of the Compaſs, 
(which are in all 32) and therefore ſince the Moon Paſleth through them 


all in'24 hours, you mult alſo learn what every Rumb or Point yields, 
ſince it muſt be added to the Days of the Moons Age for to find the Time 
of High-water. 

S. Is it true, that the North and South yield 12 hours? 

T. Yes, and they are the only Rumbs that ſhow the rrue howrs of the Day 
by the Horizontal Compaſs : However I deſire you to learn well by Art 
the following Table. Since you cannot well put a Ship into an Harbour 
without it, as the General Tables of Tides are made, | | 


T 
Y 


North by Eaſt and South by Weſt, or . . 

North North Eaſt and South South Weft, or . 

North Eaſt by North and South Weſt by South, or 

North Eaſt and SomhWeſt, or, . . . ._ 
North Eaſt by Eaſt and South Weſt by Weſt, or 

Eaſt North Eaſt and Weſt South Wet MOR 

Eaft by North and Weſt by South, or 

GEES TY oo - © +44 5» « 

Eaſt by South and Weſt by North . , , . , 

Eaſt South Eaſt and Weft NorthWeſt ._. , 

South Eaft by Eaft and North Weſt by. Weſt 

St ELF .. + > +» «+ 
South Eaſt by South and North Weſt by North . . . . 
South South Eaſt and North NorthWeſt .. . . . .. | 10| 30 
South by Eaſt and North by Weſt . . .. .. . . . | 11] 25. 
North and South - 's is be 0 | 


O bb w + 
On on 
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Ri I underſtand now pretty well this Table, but how muſt I make »/e- 
of it ? | 


TT. You muſt make uſe of it thus: Suppoſe you know by the Table of. 


Tides or Experience that a North North Eaſs and-Sourh-South WeſtMoon 
makes Full-ſea in the Downs, a place where you-would know-the true 
Time- of Full-ſea when the Moon is 10 Days Old. / You muſt firſt:reduce 
the 10 Days of: the Moon into- Hours: as--yoeu have been taught, and 
you Will find it to be $ Hours, to which adding 1 Hour 30 Minutes 


that the North North Eaſt and South Sourh Weſt yields (as the Table ſhows. 


you) theregomes 9 Hours go Minutes for the Time of Full-ſea required. 


eAnaher- 


S. Why do moſt Pilots then ſet the Sun and Moon by the Horizontal 


The Principles of Boox I. 


eAnother Example. 


If a North Eaft and South Weſt Moon wakes a Full-ſeaat London-Briage , 
'What Time will & be Full-ſea there when the 1oon # 22 "Days Old ? 


| Becauſe the -Moon. decreaſes 1 count only the Days. from her Full, 
which I find to be 7, for 15 and 7 makes 22; theſe 7 Days I reduce 
into Time , or: Hours and Minntes, by Multiplying them by.48 , and 
dividipg by. 69 , -or. elſe Multiplying by .4 and dividing by 5, and the 
Quotient and reft of the Diviſion will ſhow that theſe 7 Days (changed 
into Time) give 5 Hours 36 Minutes, to-which I add 3 Hours for a 
North Eaſt and SouthWeft Moon ; (as the Table ſhoweth ;) andthe Time 
of Full-ſea at London will be by the Rule at 8 Hours 36 Minures when 
the Moon is 22 Days Old : But becauſe it is a good way from the Sea, 
I muſt SubtraCt. an Hour from it, as before taught ; and the Remaining 
7 Hours 36 Minutes will be the true Time of High-water. 


. 7 Days | | ; 
By. 4 5) 28 ( 5 Hours 36 Minutes. 
-Product 58 : 3 Hours for 1Verth Eaſt, &c. 
| | | 8 Hours 36 Minutes. 
A, | Subtract 1 | 


7 Hours 36. Minutes. 


eAnother Example. 


If aSeuth South -Eaft and North North'W: eſt Moon , makgs Full-ſea ir North 
Yarmouth Roa.., What time will it be Full-fea there when-the 1003-55 in 
© her Change or Full ? :  , 


Since the South South Eaſt and North: North Weſt Rumb yields 10 Hours 
30 Minutes, I fay that at 1o Hours 3o Minntes it will be Full-ſea in North 
Tarmouth Road jas-was required.  _ 

.  S. Doth mot the Sca:flow more; by -one Point of the Compaſs, in the 
Spring Tides-than.in the :Neap Tides? | Eled 

T,, Yes, in Harboprs in'Rivers that have any indraught,aud;are of fome 

dikance from the Sea, as:Gnaveſend,. Landow, or the ike. 
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The Hour of. Full-ſga, and: Age. of * the Moon being known, 
how to: find\out. at. any. time What. Moon. makes a. Full. ſea 
in any Harbous. | 


S. OW ſhall I find by the Age of the Moon and Hour of Full-ſea, 
| what 4099 makes a Full-ſea in an Harbour ? 

© | T7. To find what Moon makes a Full-ſea in-an-Harbour;, yan 

. _ _. muſt firſt reduce the Days of the-Moon into Hours (as you 4 

been-taugbr) which Hours muſt be'Stibtrafted fromthe Hour of-Full-ſea, 


and the Remainder will ſhow you what Moon -makes -a Full-ſea there, 
(when ſhe i8 in her Change or Full ) 'as you will better underſtand. by - 


this Example. 


Suppoſe I be in an Harbour where it 1s. Frll-ſea at 10 of the Clock,, and the 
Moon is 5 Days Old, How ſhall 1 know what Moon makes a Full-ſea in. 


* that place? 


To know it, I Multiply the 5 Days of the Moon by 4, and it makes 
20, which-divided-by. 5: (to reduce it into Time) gives 4 Hours, that 


Subtracted from: 10 the Hours of Full-ſea there remains 6: Hours, and. 


therefore I know: that an Eaſt and Weſt Moon makes a FulE-ſea: there, 
they beingitheRhumbs thavyield 6 Hours, as the Table ſhoweth. 

S. How maſt '] do when the Hours of Fall-ſee.are leſs than the:Hours 
of the Moon? | | 

T. When that happens you muſt add. 12. (Hours) to the Hour of Full- 
ſea, and Subtract from it the Days of the. Moon converted. into; Hours , 


as before. 
E xamnple, 


Suppoſe I am in a Road where it 1s Full-ſea at half an Hour paſt Two of the-- 


Clock, and the Moon is 5 Days Old, and I would know what Moon makes 
a Full-ſea in that place ? | 


To Co it, I muſt firſt: convert the 5 Days of the Moon into Hours, 
therefore I Multiply 5 by 4 and it makes 20, which divided by 5 gives 


4: This Subtrafted from 14 Hours 30 Minutes (for 2 Hours 3o Minutes 


the Time of Full-ſea being leſs than 4, I add 12 Hours to it) there 
remains 10 Hours 3o Minutes; then I call to mind what Rhumb yields 
10 Hours 3o Minutes, and I find it to be a South South Eaſt and North 


North Weff : Therefore I conclude rhat a North North Eaſt and South 


South Weſt Moon makes a Full-ſea in that Road., as was required. 
P.R.O P. 
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POP. XS 


Knowing what Moon makes a Full-ſca in an Harbour , and 
the Hour of High-watcr, how to find ont the Age of the 
Moon. ( Provided you know whether it be before or after 
the Full.) 


. 


'W/ her Change or Full, from the Hour of High-water , and the 
Remainder will be the Hours of the Moon , which being con- 
verted into Days will ſhow you the Moons Age in her increaſe, 

and you are to remember to add 12 to the Hour of High-water or Full- 
ſea, (as you did before) when you cannot Subtract without it. 


| Yr muſt Subtratt the Hours of Full-ſea when the Moon is in 


Example. 


Suppoſe I am in an Harbour South Eaſt and North Weſt, and that it is Full-ſea 
at 5 of the Clock, (the Moon in her increaſe ) I would know the Moons Age ? 


Firſt I call to mind that a South Eaſt and North Weſt Moon yields 
" 9 .Hours, which I muſt Subtrat from 5 Hours the Time of Full-ſea , 
but becauſe I cannot, I add 12 (Hours) more to it which makes 17, from 


which I Subtra& 9, and there remains 3 Hours, which I Multiply by 5, : 


(to reduce it into fifth parts of an Hour) comes 40, which I divide by 4, 
(to reduce it into Days of the Moon) comes 10, which ſhoweth that the 
Moon is 10 Days Old, as was required. 

S. What muſt I do when the Moon decreaſeth ?. 

T. You muſt do as before,only you muſt add 15 Days more to the Days 
of the Moon, and therefore in ſtead of 10 Days in the foregoing Example 
ſhe ſhould have been 25 Days Old, if ſhe had beendecreaſing. 
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A TABLE of Tides, ſhowing what Moon makes a Full. ſea 


on the Coaſts and Harbours of England, Scotland, Ire- 


| Jand, France, Spain, Portwgal, Holland, Flanders, 
and other Places. 


Days.'H. 

1512] © 
16] 0/48 
17] 136 
IS} 2/24 
ig] 3[12 
4.00 
4l48 
22 5130 
6124 
”jI'2 
BjcO 


Il 26; -$14.8 
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14|29jt 1/12 


15|30]12/00 


E 


North and South , or 12 Hours. 


At the North Foreland; on Beachy Shore; at 
Orfordnels; at Dover Peer; at the Shooe, Light, 
and Kentiſh Knock ; Spits, and a long the Swin ;' 
half Tide at Newport; half Tide at Portſmouth, 
and the Iſle of Wight; in the Sleeve between 
Uſhant and Silly ; in the Road of Gibralter z on 
the Coaſt of Flanders; at the Jutland Iſlands, 
before the hever, Eider, and Elve on the Coaſt of 
Holland ;z in the Condado; before Enchuyſen , 


Horn, and Urck ; Dunkirk; at Bolem and Grave-- 


ling; before Gherbrough, and the Race of Blan- 


.quetz at Bosford ' Laplandie; deſired Port in| 
Amerique Auſtralis; and from Cape Quentin to | 


Bojador in Barbary. 


Hy \ 3 [of Beachy in the Offing; at Winchelſey, within 


3095|Riez Welt-end of the Nower; at Fluſhing ; 
3157 | North Caen. | 


North by [Eaſt and South by Weſt, or 45 Mruntes, 
OO | Serringof the: 


Tides upox 
the [ene 


-- At Rocheſter and Maldon; at Garnſey.thwart 


the Maes; within Terveer ; in the Chamber of 


. 


Setting of the | 


Tides upon 
the ' ſame 
Pom.. 


— 


From the 


Neſs to Bo- 


leigh, | 


Point, .. © 
SS 


From Bo-. 
leigh to the 


Some; from. 
Sap £9.. 
|Bokjan. '- 
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North North Eaft and Sonth A Weſt, or 1z Hour 30 Minntes. 


Days. 
I5] 


1161 


E7 
-x8: 
4 19 


5/20} 


G21 


$'23 
2% 


Ha 
1/3: 
2118 
3}06 
54 


<—c 


= 


gineſs; from the Weſt end of Wight ; ; without 
Calice and Blackneſs; in Bluet 3. before South 
Yarmonuth,in the Road of the Downs; before the 
Fenin the Channet;. at Berwick; before the Maes 
and Goree ; befor eTerveer; theWeilings, on the 
Coalt of Zealand ; at Horn, Edam, and before 


\© . 


9 ; 
19j2F 
- 20 
|z8} 


rj 


IG 
1; 
1-1 


of Finmarchie; Motzoren and Iſland Cadenox-;. 
'aid from the Straits to Cape Quintin.. 


[ 


Before the River of. Thames ; thwart of Don-! 


Camfer, at Army, Ramkins, and Camfere; at| 
oo te, -under holy INand, Finmouth, Graveſ- : 
end; andat CorpusChriſti Point 3.0n the Coaſt | 


Setting of the 
Tides apo 
the ſame: 
Point. 


FromCalice 
to Boleign.. 


North Eaſt 1 North and South Weſt by oY or 2 > Hours 15 Mi. 


pefore the Maes ; before the Wellings ; 
St. Andrews ;- Denby z without Funtnay 3 and 
without Bluet: Cape:Caribbe in America Au- 
pron m_ South OI =” 


5 Yikes 4 


. _— 
eff, 
+ : 


+] BetweenCa-«- 
| lice andDo-. 
| ver:' 


| Settin of the. 
Ti ay upon. , - 
the ſame 
Point. . 


From. 
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North Eaſt and South Weſt, or \ Fowrs oo Minutes. 


CO CITI ES TUE o— mao—_ ” 


16' 3]:8 
"2136 
5124 
6112 
7 


7 [OO 
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30 
24 
24,1012 
IO[25|[LiJO 


Wu 
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Days.\H., 14 
Y s 


18} 


* 

| Zerickzeez before New Caſtle; without the 
Banks of Flanders between Calice and Dover; in 
Robin Hoods Bay ; before the Tees affd Hartle- 
poof; before Conquet,” the Pens, 'Groy, Armen- 
tiers, Uſe;, Kiltiars, Porthus; the River Bour- 
deaux; the South Coaſt of Britain, Gaſcoin, and 
Poitou ; the Coaſt of Biſcai, Galicia, Portugal, 
and Spain before the River of Nants, and before 
the Bay:of Tinmouth4- North Cape, from the 
Race to the Pole head/; Quarter I ide-at Flam- 
brough head ; on the Weft Coaſt of Ireland, at 


I1126 11148 


Boekneſs and Orknelſs, in Shotland and Fair le ; 


12|27:12 36, the Iſland Cogen and the Rivers Mouth of Pecora; 


3/28; 1[24! Cape -parter,Cape Cruel,Cape Cantin,and Cape 


ww 


I5|30 


14/29} 2]12 Matas,and Roxo,Black Cape, and trom the Equa- 
oo, tor to the Cape of good Hope in Afrique z at 
and the Kore | 


Tenerif in-the Canary Iflands; 


At London, Amſterdam, Roterdam, Dort, | Sert1ngof the 


Tides upon 
the ſame. 
Point. ©: 


From Cape 
de Hague to 
Alderney , 
throughthe 
Race, of Al- 
derney.z . 
from! Garn- 
ſey . to -the 
Caskets ; 
trom Mil- 
ford to 


Ramſey. 


of Chily in America Aultralis. 


North Eaſt by Eaſt and South W, eſt by W, ft, or 3 Hours 45 Minutes. : 


6] 433 


x An Þ w to = © 
- «_ 
O Fa) 


Days [HIT 
f 345 
1 
]Breſt ;' in the Sound;” between Uſhant and the 
| Main; before the Baſs, at St. Martin, before 


aux within the Haven; on the Coaſt of Spain, 


'[Gaſcoin, and the Welt . oft of Ireland; at 


: Between Dover and Calice; at the Maes.; at 
Roven, Silly ; bet6re St. Matthews Point; at 
Rochell, before Brouage, the River of Bourde- 
Portugal, Galicia z the South ſide of Britain, 


Huntcliffoot; half Tide at Flambrough head; 
quarter Tide betweenir and Bridlington Bay. 


$ erimgof the 
Tide; upon 
the ſame 


Pojut. . 


FromStruy- 
ſaert to 

Deep; from 
the Lizard 
to theStartz 
from Cape 
Cleer unto 
Londey. 


AO 9 OE At BoA II, YAO ot 
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Ef Neth Eo and Weſt South Weſt, or 4 Hours zo Minates. 


2 
C2142 
4 


54, 


"In all-the South Coaſt of Ireland, as Cape 
Cleer, Baltimore, King Sale, Corke, Youghball, 


| Waterford, Dungarvan, within Mounts Bay 3 


12 the Sea of Wales and; Severn; in Falmouth, 
in Mouſe hole, Sept. Iſles; without the Haven 


>| in the Broad Sound; without the Fourn; at.the 


Bay within Uſhant : ; in the Bree Sound and 
'Vourd; theGleſts.of. Texel, Bloy, and: S. Met- 
thews, and. at Calice.inthe Creek: : before-Hum- 


| ber, F lmboongh, Searbrough, and Abberwark. 


” out and.i in; from Cape Cleer: to the Iſle of Salteas:: $ between 
' 2]:6" Londy and the Holms unto Briſtol, from Silly to the Lands end 


of England 3 from the Start to Portland. 


| 
| 


Ferries of the 


Tides. por 
the- ſame 
Fort, 


From; Oſt- 
endto$S.Ca- 
telinez from 
Berchfleur 
to Struy- 
fart; the 


-— |Breſound , 


al 


Ef b North and ap by South, or 5 Hours x5 Minutes. 


Days. 
| 416 
| 


I|16}- 


247 
jrs 
03 
6151 
7139 
27 
:9]t5 
o|03 


712211; 5) 


bp .” 
Tos 


Inall "Y Havens on the South Coaſt of Ireland; 
and inthe Bay ofCarnarvan z in Milford, Ramſey. 
Falmouth,, Foy and Torbay ; Pl ymouth, Dart- 
mouth ; between Silly and the Lizards in Wales; 
thwart 'of Londy, before Lin; at the Mouth of 
Severn); at tlie Spurn, New Caſtle, and Humber ; 
at Moonles and Caldy ; from Cape Roxo to. the 
Equator 15 Minutes lels. 


[na from Wight. to Beachy.. 


Serting of the 
Fc whe” as 
the ſame 
Point. 


From the 
Iſle of Baſs 
to the 

Fourn;from 


the Dorſes. 


"To Cape Cleer ;, from Silly-tothe: Lizard; from Portland 70 
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Eaxft aud Weſt , or 6 Hours oo Minutes, 


| 
O15' 60 
- 6-48 Holms; at Briſtol, Waterford, and Abermorick ;|the ſame 
| 7:3 6! before Bremen, Teſlel, and Hamburg ; at Saint | Point. 
824 Mallows, St. Powls in the Haven; at Blackney, 
| offi! andConcallo;before Bourdeaux ; without Uſhant, | From _ the 


4119: 9 


[1 
$20 
621 


Serrng of rhe 


At Hull, Wells, Weymouth, Londy, and the | Tides upon 


'to'co and Silly in the Channel ; at Lin half Tide; at 
;048 Archangel and Entry of Divina at Kebeck in| Berchfleur ; 


Caskets to 


-122/11j36, Canada , and at the River-month of the Ama-| from , the 


823 
9.24 


1025 
I 1/26 
1227 
| 3/28 
14,49 

- 


15) 


| 


Ohm þÞ w Mw pb —- 


12 24 zones in- Amerique Auſtralis. (If you add 15 
12 Minutes more.) 
oſs) 


Landfend of 
England to 
the Lizard. 


Eaſt by South and Weſt by North, or 6 Hours 45 Minutes. 


Days .\H.21 PO EEw RTE  —_” 
oj15 6/45 At Weymouth Key, and Briſtol Key z between| Tides upon 
1116] 7;33] Foy and Falmouth in the Channel; before St. Ni-| the ſame. 
2|t7 821] cholas and Podeſemske, in Ruſlia; Foulneſs; at| Point. 
3118 glog Garnſey half Tide. | _ 
alrg 9157 From the, 
$2010 45 Lfle de Baſs. 
6121 11[33 to Marwa- 
7221221 nen along 
8123} 1.097 the ſhore. 
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Eft South Eaſt and Weſt North Weſt, 6r 5 Hours 30 Minates. 


Days 

T5 
IC 
4 


© OI) Gm hwh wm O 
[8] 
O 


7-1 Ts Setting of the 

7130l Thwart of Plymouth, and of the Start, in the | Tides upon 
8.8] Channel; at the Lizard by the Land; Veiween [rhe ſame - 
906; Mouſe hole and Falmouth; in theOftng ; in che [ Porn. + 

95 midſt of the Channel; at the Neſs by Wierin 

10/42] ghen; in the Road of the Texe! ; at the entrance |From the 


11130! of the Emes, or the River of Emdci; before {Iſland Bry- 
2112/18! the Coaſt of Frizland and the Fly ; Milford 'ack toS.Ma- 
22| 1{c6 Haven, at Cape Cleer; Florida, in Amerique ; jloes ; from 
23] 1]54/ and at the Ifle Kilden. Berchfleur 
24] 242 _ toSeynhead. 

I oſ25] 3130 F . 

I 1[26] 4 Ko) 

I2j27] 5/06, 

13:28] 5154 

r4ſ2c ©1432 

i15!3c! -'30 SES 


South Eaſt by Eaſt and North Weſt by Weſt, 8 Hours 15 Minutes. 


Days. 


F T5 
.x|1 
an bt 
3'18 


. 4119 


Setting of the 

8[15] Thwart of the Iſland Wightan the Channel , T ides upon 

9/03] without the Caskets in the Channel z between | the ſame 

9/5 | the Wight and Beachy by the Shore ; without the | Pore. 

ic|z9|Fly; tothe Weſtward of the Foreland, in Saint 
t; 


Magnes Sound ; Yarmouth ; at St. Hellens ;| Behind. 
5| Machnels Caſtle ; Dublin and Lambey; and Cape | Garnſey in 
1103|]St, Mary; Cape Sera Lione in Afrique 15 the Fair 
115 | Minutes more. | way; with- 
2/39 ] out the 
3/27 Seven - ' 
Iſlands, 


WE 
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South Eaſt and North Weſt,” or 6 Hours oo Minutes, 
Dayeſi7-24 x bog 2h long 
&'15] gjoo! Atthe Race of Portland; at the Eaſt end of| Tides upox _ * 
1/16] 9/48. Wight ; between Garnſey and the Caskets; with-|the ſame 
211-|1c[36/1ntheSeyn; before Cromer, Winterton,and Yar-| Poizr. 
2[18[11]24 mouth; Friez and Wieringer flat z onthe Coaſt 
alrgfi 2112; of Friezland ; before the Eaſtern and Weſtern| Between 
5120] 1]Þo Emes; before the Fly and Scholhalgh ; at Eg-| Morlaix . 
6/21] 1],8-mont and Harlem of Baſs; before the.Caskets and | and the 
-[22| 2[36, Garnſey ; at Orkney, Dumbar, and Kildnie, at] Treacle 
8123! 3124 Seven Clifts and fair Iſles; .at Home-head, and| Pots ; in _ 
of24| 4[12 thwart of Plymouth and Dartmouth 3 Ifle of | the Bay of: 
1o|25| 5|o0] Man and Cateneſs; andthree Rivers in Canada. |Benuyt.. 
11126] 5 48, (Or North Amerique.) - 
12[27] 6136; 
13128] 7 24 
14/29] S124 
15]30 Nl 
South Eaſt by South and North Weſt by North,or 9 Hours 45 Minutes: 
| Serting of the \ 
. Thwart- of.Leyſtaff without the Banks'; the | Tides upon. fs 
Needles at the Iſle of Wight, in the Channet|the ſame 
thwart of Wight, the Caskets, thwart of Garn- | Point. 
ſey inthe Channel; at Leyſtaff; Chamberneſs ; 
7] Dunnoſe, Tergou, Orfordneſs, and Albrough ; |BeforeCon- 
and. at Cape Blanc in Afrique. . | | _ Ile. 
of ' St. Mi-- 


þ 


chael.. 


—— CO I IRC ef 


Book l. 


_— 


South South Eaft and North North Weſt,or 1o Hours 30 Minutes. 


Days. H. Mi | | Setting of the 
cil 5l1C 30} In North Yarmouth and Leyſtaff Road; at| 17des upon 
116 11118} St. Hellers and the Cows; at Ortfordneſs , and | the ſame 
2 17.12/06| Harwich without the Banks ; before the River | Pozmt, 3 
31812 54 of Thames ; between the lile of Wight and the | "I 

' 1[42]\ Main ; at Bulleyn, Deep, and Seynhead, in the | FromBerch- 


—— 


' FY 
419 'F 
F,20, 2130 Foſle of Caen; at Struyſart, and all the Coaſt | fleur to Al- ys. 
6 21] 3|18]of Normandy and Picardy, Calice Read, in the | honga,from- E. 
7,22] 4{<6|Frith; at Leyſtaff, quarter Tide; Harwich , | Cape Dor- A 
8 23] 4/54] Dover and the South Foreland; in the Downs, | ſey to the E 
9124) 5'42|and Chamberneſs Road ». between Orford and | Iſland Dar- P. 

10125] 6:30] Orwel Waves; at Senegal. dan. SE; 

11126} 7118 : 

12/27; 806 

13128] 8.54 

14 29 ol42 

15|3c ic/3c 


South by Eaſt and North by Weſt, or 11 Hours 15 Minutes. 


| | | Setting of the 
At Hampton, Portſmouth, and Dunnoſe ; be-| Tides por 
fore the Haven of Caen, at Cows and Orford- | the ſame 
neſs within the Sands; Fair Iſle Roads, Harwich | Pozzr. 
within; between Cripple-Sand and the Cryel ; 
between the Naze and Warehead of Lower; in} From Saint 
the Chamber and Gore end; before Margate, | Matthews's 


and in the Frith. Point to the 
| BakeOvens; 


from Font- 
nay to Saint 
Matthews's 7. 
Point. | 46 k 
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Bboxrl, NAYIGATION. 


The Deſcription a#d Uſe of the Tide-Table. 


The firſt and ſecond Columns contain the Age of the Moon, and the 
third and fourth Columns ſhow.the Hours and Minutes of Full-ſea; in the. 
fifth and great Column , 'you have the Names of places, and the Title at 
the Top of it ſhows when the Moon comes to each Point of the Compaſs 
at Full-and Change z the ſixth and laſt, ſboweth the: ſetting of the Tides 
upon the ſame Rhumbs or Points of the Compaſs, as you will better un- 
derftagd by this 

| Example. 


_ 1 would know what Moon makes a Full-ſea in the Downs , and at what 
Howr it conieth to ſuch Point of the Compaſs # 


I look for the Downs, and fird it under the Title of North North Eft, 
and South South Weſt ; by which I know that at the Full and Change the 
Moon cometh to that Point of the Compaſs at 1 Hour 3o Minutes, and 
That it is then Full-ſea- inthat Road, as was required. 


= eAnother Example. 7 


1 would kyow what Time it will be Full-ſea in North Yarmouth Road , 
=  when' the Moon i g Days Old? . 

_ T look for North Yarmouth Road , and find it under the Title of 

South South Eaff, and North North Weſt, and*becauſe the Moon is g Days 

Old, I look in the firſt Column of that page for 9, and right againſt 

It in the third 'and fourth Columns, I find 5 Hours 4.2 Minutes, for the 

Time of Full-ſea in North Yarmouth Road when the Moon is g Days 

Old, as was required. SE: 1 
OE 'eAnother Example. | 

1 wonld know what Time or Hour it will be Full-ſea in Plymouth , 

when the X00n is 20. Days Old? | 
I look for Plyiouth, and find it under the Title of £aft by North, anfl 


Weſt by South, and becauſe the Moons 20 Days Old; I look in the ſecond” 


Columa of the fame. page for 20, and right againſt it in the third and 
foutth"Columns I find 9 Hours 15 Minutes for the Time of Full-ſea in 
Plymouth, when the Moon is 20 Days Old, as was required. 

' Note,” That the Names of Places in the Tide-Table are expreſſed as in the 
Great Wagouer , as being moft familiaf 36 Sea-men. 


8 


=_ 


Geo= 


34 - The: Principles 'of Boox I. 


Geometrical Pzoblems : 
 "S$ERFIERE-:2)5.- 5. 7 
For the Conſtruction of the Figures 3 

contain'd in the following Books. 
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/p PROBLEM J: - 


4A Right-Line being given , how-to draw another Right-Line 
A Parallel to-it from.a Point given. | 


HE Line giveris BC;unto which it is required to dfawanaother” 
Parallel to jt at A; firſt open your Compaſs, and placing 
one Foot of it on the Point. given at A, with the other de-- 
ſcribe an Arch juſt touching the given Line BC, then keeping. - 
| | .. your Compals {6 open, place 
_ | A 44. 1, F+ _-one Foot of it upon ſomepart 
Ty on ——= of the given Line BC, for 
off my Example at D.; and with the 
0 other Foot deſcribe an Arch of. 
i _ | a Circle on the-ſame ſide the 
B open Tn—————— C Point .is of ;. then draw the. 
D - Line AE; fÞ that it takes in 
; the Point and only touches the: 
Arch, andit will be Parallel'to the Line BC. at the diftance required. 
This way is expedite, but not truly Geometrical, and therefore I 
have. ſubjoyned alſo the. following way preſcribed in Geometry. j 
TheLinegivenis AB, and it 


'F is required todraw another Paral- 
| " We + x .{c1toit, that takes inthe Point C,. 
£C er ee Ligtntt"*- firſt take with your Compaſs the 
U ©, zH* - '- diſtance from A to.C,; and pla- 

_ 7: * cing one Foot jn B, With the. 

> Sift 203 200k ' other deſcribe the Arch DE; then. 


- takewith your Compaſs the given 
Oe 4/7 41 ..: Line AB, and placing one-Foot 
7 —=—pc....ip the given Point:C, with the: 

B.”" other Foot deſcribe.the Arch FG, 


7 (a = which . 
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given BC, as was required. 
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which cuts the firſt Arch in the Point H, then placing your Rule upon 
the Point C and H, draw a Lint, and ir: ſhall be Parallel to the Line 


La” 


AB, as was required. 


PROBL: 11: 


How to Erect a Perpendicular on the end of a Right-Line given. 


- .dicular CF, firſt open your Compaſs to any diſtance, and 


T* Line given is BC, and it is required to Erect the Perpen- 


- -placingoneFootin C, and the other in a Point above the given 


.., Line, as for Example,in D, with 
the other Foot (which was upon C) de- 
{cribe a Circle, which cuts the given Line, 
as for Example, in E, and beſides touches 
the Extremity of it, as in C; place your 
Rule on DE, and obſerve the Point F, 
where it will alſo cut the Circle ; for a 
Line drawn from C to F , will be the 
Perpendicular required: Which may alſo 
be Erected thus, firſt open. your Com- 


paſs as before unto any diſtance, ſuppoſe 


unto the diſtance CE, then ſet one Foot-of your, Compaſs in the Point 
C, ant with the other draw the Arth EDF,'" then ſet one Foot of 


yourCompalſs in the Point. E,. and with 
the other draw the Arch D, then 
-placing one Fopt of your Compaſs in 
D, wih-the other draw -the Arch 


.GH,;.place your Rule on ED, and 


obſerve the Point I, where it will alſo 


, Gut; the. Arch G-H., for. a Line. drawn 
from I to C will be at: Perpendicular 


erected on the,end of- the: Right-line 


ww . 
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PROBL. 1IL 
How to raiſe a Perpendicular from the midate of a Line given. 


you are to raiſe a Perpendicular AB ; firſt from the Point gi- 


ven A, take with your Compaſs equal parts on the given Line, 


T Right-line given is C D, upon which from the Point A , 
to wit, AF, AG; then open- 


TT ing your Compaſs wider from 
6 -{þ the Point F and G; draw two 
3 > Arches, and from the Point B 


(where they cut one another ) 


Line BA, which will be Per- 
pendicular, as was required. 


Q 
be |— 
> 
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PROBL. IV. | 
How to tet fall « Perpendicular from any Point affigned, upon 
| a Right-line given. © 


you are to let fall a Perpendicular: Firſt, from the Point C, to 

. 'E the Line AB, draw any Line CD, and divide it into two 
oy es ; - equal parts in the Point E, 

C - then: open your Compals to 
the Extent E C:' Set one Foot 
FT of it at the Point E,' and with 
f F.. the other--Foot deſcribe the 
half Circle CF D, cutting the 
given Line in the Point F, 
then draw the LineCF, and 
F = it will be a Perpendicular to 

- -# F the (given) Line AB, as it 
Mer e— ne B Was required, 


T HE Line given is AB, and the Point aſſigned is C, from whence 


x 
: 
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draw a Line to the Point A, the 


Soon 


NA4#YI 6ATT 0 N. 


LE ————_ 


Set one Foot of your Com- 
paſs in C,, andwiththe other 
Foot deſcribe an Arch, which 
cats the Line given /in two 


Points, as for Example, in | 


D, E; then open your Com- 
paſs more then half the Extent. 
DE, and ſetting one Foot of 
your Compaſs on the Point D, 
deſcribe a little Archunder the - 
firſt, asdireftly under the Point 
given C as you cart; do'as 
much from the Point E ; and 
theſe two Arches will cut or 
croſs one another in F,then pla- 
cing- your Rule on the Points: 
CF, draw the Line CG, and 


it will be a Perpendicular , as'was required; + 27 bb 


'& 
S--- 


Another way. 


PROBL. V. 


How to divide « Right-line given into tyo equal Parts, | wes 


4 Circle into forr. 


PTUHE Right-line givenis FG, | 
| which 1s to be divided into 


twoequal Parts: Open your 
. Compaſs wider than the 
half of the Line given, then ſet one 


Foot of it on the Point G, and with- 


the other Foot deſcribe an Arch on 


both ſides of the Line; do as much. * 
from the Point at F, and they will - : 
cut one another in H and ,.from 
which Points draw a Line and it will * 
cut the Line given exattly in-the . 
middle, and ſoit will bedivideinto : 


And in likeatanner you niay di- 
vide a Cirgletato-Four-equal Parts, 
8s the Figure ſhoweth. 


two equal likeedan wayTequired. 
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PROBL. VI. 
How'to find if a-Line be Perpendicular upon another. 
Uppoſe you-would know if the Line -AB is Perpendicular, ; upon 
the Line AC, draw firſt any Line BC, then from-the Point, D, 
(in the mactile of it) and at the diſtance or ,extent. DC or, D.B, 
| deſcribe a ;Segment. of a Circle BAC, 
and if that Circle paſs through the Point 


3l-- | A, the Line BA is Perpendicular upon 
£1 | the Line AC: For-the Angle is a Right- 
3&3 4 Bayt: | Ingles but, if it paſs beyond it, the Angle 
/ 7. LP — *—__. ., iObtiſe; andifitcutsthe Lines AB,AC, 
. 4611, HR ar Y .ſhorr of the AngleA, the Angle is Acute, | 
. 5 I and ſo it cannot be a Perpendicular 
a -——— & it 3 


” PRDpL W825: 
How to divide a Line givere sgto a«mmany equal Party as youwil, ;. 


/ AHE Linegiven is. BC, which you are to divide into Seven equal 
Parts : Firſt draw under B C another Line Parallel to it, 
as E D, andin this ſecond Linewhick is to be longer than the firit, 
take with your Compals as many equal Parts as you will divide 

-the Line B.C Jpto, thep from the. firſt and laſt Points of thoſe Diviſions , 

to wit, from Datid from'E, draw Lines which juſt touchthe'Extremities 

-or ends of the Line which-is taþe divided, and they will cut or croſs one 

another in the Point F, to whichif you draw Lines from all the Diviſions 

of the Line E Dgthe Line given BC, will be divided by thervinto as many 
equal Parts as wzs required. era oO ade 2; dads £ 
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PROBL. VIII. 


How to make an Angle (from a Point in a Line giv 
; 181 Angle given.” © 


- += defired to deſcribe an Angle equal to the Angle given- F D G. 


——AHE Line givenis- AB, and the Point is A, from which you are 
*K.. (Take notice, thatthe middle Letter D;, ſhoweth-the Angle.) 


Firſt open your Compaſs at a 
convenient diſtance, and fetting one Foot 
on the Point D; with-the other Foot de- 
ſcribe an Arch which cuts the two ſides 
of the. Angle given in' F and'G, then 
without altering your Compaſs ( which 
- muſt ſtill be open at the ſame-diſtance} 
remove the Foot from D, to the Point 

iven A, and with the other Foot de- 
cribe* the Arch BC , then take with. 
your Compaſs the diſtance-F G, and ſet 
the ſame from Bto C, then draw the 
Line AC, and the Angle CAB, will 
be equal to the Angle FDG,, as was 
required.. 


< >_> Bac 


en) equal to a: 


PROBL. 


How to divide an Angle given into two equal Parts. 


HE Angle given is LHI, and. it is required to divide it into- 
two equal Parts: Firſt open your Compaſs at a convenient- 
| diſtance, and from the Point H 


from the Point I 
and L, deſcribe the two- 
Arches which croſs'one ano- 
ther in” M;'draw the Line - 
HM, and'the Angle given - 
will be dividet'as was re-- 
quired; for the Angle LHM: 
and MH], will be equal.. 


EF -F er - 
kb DoS © 


» deſcribe the Arch IL, then 
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.30f 6 Cycle, -© 


I E- Center of 4 CirUle isthe Pojne inthe very midſt of it, as for Exam- 
ple,” the Point A: The Diamercris a Right-line drawn through the 
Center, which divides the Circle into halfs or two equal Parts, as BC: 
| OD 2 2 4: 2+. The Semidiameter is half of the 
WE. >> ._ .*....z, Diameter, aSA B: TheCiratm- 

ference is the Circular or round 
Line BDCE: Every Circle of 
..a Sphere 1s divided into. 360. 
equal. Park: called Degrees, 
and the reaſon why £ſtrono- 
mers. have choſen that Num- 
ber, is becauſe it can be Sub- 
divided into moſt Parts with- 
out-any Fraction or :Remain- 
der, as for Example, the half 
contains 180 Degrees., the 
Quarter yo Degrees, theThird 
PI 120, the Fifth 72, the Sixth 
. E | 60, the Eighth 43, the Ninth 

. | 40, and fo forth. : 
Note, That what is neither_Circle , half Circle , nor quarter Circle; 
is called an Ark or Arch, which is reckoned oreſtimated by Degrees and 
Minutes as well as the Circle, ſo that when we come to Treat of an 
Arch or Ark, you are" tounderſtand' by it a certain Number of Degrees 

and Minutes of a Circle. ST 


—_— 
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"ROS. X- 
How to find the Center of 4 Circle. 


pA HE Circle ziven is ABCD, whoſe Center istobe found out : Firft 
draw a Line (whe: you will: within the Carcle as F G, and 
vide it into -hal:s or i wo equal Parts, -a$.1n-or by Probl. V L 


Taking care that the Perpendicular Line which divides it , be 
drawn until jt touch the Circle-»--be-7 ſides of it ,. asin the Points 1 and 
K, thend:videtatLine I «x i...0 balfs iu the Point L, andthat Foint will 
be :}v g:.cr required, tor if from it you draw Lanes tothe Circum- 
ference, you will fiui them equal. * ror 
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PROBL. XI. 


How to finiſh « Circle begun, oy elſe deſcribe a Circle , which ſhall peſi 
through T hreePoints given . (Which are not ſituated ins Right-line.) 


HE three Polats given are R, S,Þ;-andit-1s required to deſcribe 
a Circle, whoſe Circumference fhallpaſs throngh thoſe Three 
Points : Draw two Right-lines that conjoyn the Three Points 
givelh as RSand ST; thendivide each Line in halfs, or two 


equal Parts (as in Problem V.) 
and draw the © Perpendiculars , 
(which divide the ſaid Lines in 
kalfs) ſo that they croſs or cut one 
another, as here in Az-and that 
Point 1s the Center , upon which 
if you ſet one Foot of your Com- 
paſs, and extend the other.to any 
of the given Points R, Sor T, you 
may deſcribe a Circle whoſe Cir- 
cumference fhall paſs through the 


Three Points, given,, 35: Was: re-: - 


quired. 


But if an Arch had been given, 


and it was required to finiſh the 
Circle, all you have to do is only 
to mark Three Points in the ſaid 


\T- 


Arch, and to work as before.” = 
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PROBL. X11. 


How to divide a Quadraxt or fourth Part of a Circle into 
- yo Deprees. 


me Qradrart given is ABC, andit isrequired to divide it into 

yo: : Firftdivideit intoThree equal Parts, and each Part 

MtoT more, and ſo-it will be divided into Nine equal Parts 

of 10 Degrees cach, then divide each of thoſe Parts into Two 

more, and each again into Five. , and your Quatlrant will be divided 
into 90 ———_ as.was required. 
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PR 0B L- LINE 


| How to: divid a Degree or other Parrof'« & "Cirele £atO: oo mens; 
Z + Parts as! you pleaſe; 


HE Kret given is GH, and it is xequired to divide it into Six. 
Sn ——_ Firſt draw two Right-lines fram the Genter F,- to 


LE &, FH, and draw F G, .to what Jength you think convenient,. 
rf * making, 


two Extremities.ef the ace which-is to be divided, to wit,, 


. 4 a J er 7 oa 

- » Ty, AED RY GG of We 8-4 ung 6g! a S 253 
OO i rt RE EY be A Ea ou AST; 
ROS, 8 "MH . fy wo v 


Av =. Py WK. WW 'v FI OoT_ 
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Boo [ 


N A7.IGATREO N. 4_ 


making or marking a Point in it at I; then by Problem XI. or rather 
with an Inſtrument called a aw , draw 2a Arch that takes in the Three 
Points FH L; and divide that Part of it which is between L H, into Six 
equal Parts, £0 wit., in the Points N, Q,.P,, R, $; from which Points 
draw Lines to the Center F; and the Arch given GH, will be divided. 
into Six equal Parts, as was required. New, This is not Mathepaticah 


but may ſerve for Practice. 
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HE Li iveis CD; and oY TY pt T-At'Þ's 
quired to. make upon it a Geo-: ifoplt 50! $7255 VL 
metrical Squarewhoſe ſides ſhallbe - ; 
equal to the ſaid Line. given: Firſt , = 
npon the Extremity of the given Line, raiſe.a | 
Perpendicular (as by Prab, IT.) that ſhallbe Þ|: 
equal to the Line CD, and from the Point F, | > 
at the diſtance F D, EEE G;z&@ Þ+ 


”s 


"+ "of 


as much from the Potax Cy, and thoſe. two | 
Arches will croſs or cut one another#n I, then : |. 
draw the Lines I F and I C,, and the Square 


will.be CDFI, as was required, L- - 
P.R'OBL. XV.. 
Haw-to hes the Common or Cylindrical” Oval. about a: 
& \ Rapper given, >, 

Dfameter PA is) ls B;. and-it* is required to deſcribe - 

Hz Dfa it a Common. Oval: Firft, divide the hs Diameter . 
| _ AB intoThree 
1 [| 3 -Q qpal Parts in 


the Points. Fo and. D; 
fyom the Pdint.D, at the 
diſtance. D{B;, deſcribe - 
the Circle BEGH, do 
as much fron the Point 
C, and dftaw. Lines 
through, the Points 
where thoſe twa Cireles 
and Diameters croſs or. 
cut.one another, to wit,. 
HCI, HDF, GCTt>. 
and b DE, then from. 
the Point ? $4 _ at:the-- 
diftance G by © 'deſcribe-- 
the Arch'T'S K, and from-the Point:-H, the Arch IR F, and the Oval : 


will be. made, as Was required, . 
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F1 


PROBE. xXv1. 


How to deferibe « long Oval upon a Dianeeter, given. iq vr; 
" 17 EE 243 22ETAS DOS M0e 
e 


7 HE Diametes given is CD, and it is required'to defcriieaboit 


7 it a long Oval: Firſt, divide the propoſed Diameter info'Fdut 
bh -” equal-Parts in the Points FGH, from F,, at the diſtance FD, 
b deſcribe the Circle DEG, do as much from G and H, then 
draw the Perpendicular LG M, and from the Extremities of itz to wit , 
3 from L and from M, draw (through thePaints of Interſetion) the Lines - - 
FL LFK, LHO, MFR, MHN, then from thePoint M, at thediſtance 
2 MN deſcribe the Arch NSR, and from the Point-L , at the diſtance - 
*h LEK, draw the. Arch OSK , and the Oval will be.made.,, as was. re-- 

quired.. 

I. 

L. 
Proooceoonomcme % ®, <PPEDEFIRE i Wo of 7 
; WRT Entre; 7 TIN: 7 Er _ 

b: Q : " s "Ih ; PF - je |; ; © 
Fro - - ann” "a : NF _— i. NW a - E w- © 
i PROBI: XVIE: 


How to deſcribe 4 true and perfett Ovat.: 


HE Diameters given are A B: and+C'D, and it is required-tode-- 
ſcribe about them a perfect Oval: Firſt croſs the two Diameter s - 
Perpendicularly in the very midſt E;. then take with your Com: - 
paſs the balf of the greater Diameter, to wit, EB, and placing ' 
ORE 


46. 'R "Ie Trip &c. F Loy 


one Footin D, deſcribe the ſecret —_— 
GHL, ſet upon G and L and 

Three Pins, or Nails, and put aThread 
about the ſaid Pins, then pullin 

the Pin at D, pvtin the room. o _ A 
et and turning the Thread about as 


7 or PS will deſcribe 


a 


y 
Py 
gn, 


UMI 


The End of the Firſt Book. © | 
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THE SECOND BOOK 


The Principles of the Sphere and of Aſtronomy , 


neceſſary to Navigation. 


Definition- of the Sphere. 


s. S it neceſſary for a: Sea-man to underſtand the. Sphere 7 : 
| T". Yes, if he deſigns to be an Artiſt in Navigation, for with- 
out Heangiddgnn. Soma, be will never paſs for an able. 
Pilot; for if the- Stars are to be his Guide, 3t is very. 
neceſlary. he ſhould underſtand their motions; to prevent thoſe 
_ Errors to which the igorant are ſubjeR. - | 

S. If it be ſo, I will follow your advice, aad therefore pray tet}-mc 
me 6 Sew nf. . . . © e571 oq:; 

T. A Sphere is a Solid and Round Body ; . covered with one only-Super- 
cies, (or upper Face) in the middfe of which, is a Point called a Cemrer ,_ 
from whixh-alt Right-lines being drawn to any Part of the Superficics 
(or upper Part thereof) are of equal kagth. 


;* $, What dv you-mean by aSozd Body? 


T. T mean a Body, that hath Length, Breadth, and 'Depth ;- according. 
to the fipnification of the Word. 
&S. Why, 


The Principles of : Book. 
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4 "IP . "og 
© od J - 


'J. Why do you fay, Covered with one only Superficies'? 

T. It is becauſe it differs from all Polygons, as Pyramids, Cubes, . and 
others, which have ſeveral Superficies or upper Faces ; as for Example , 
a-'Cube or har 


S, lay that al pt Longs _ the Center to any 
Part 0 re S, > Po «te Fgnalf ?, | 
T. If is ta t 1 a fe Roque Hef, It wal not 

exatiyRovhd + caupad 5 Fol Pare the 


'Superficies , would not be ec qual, 


aud , 


S. What-is it, that this dotrs repreſents ? 
S. Upon what is it turned about ? 
Upon the :wo. Extremitics of its reoy, Where we imagin.t0 he be 
ht oli and Polo, from whi it d rived, / 
at is the Avletfee of the 
'Sphere) frors one Pole tothe other, about —_— the World continually 
turneth, - 4 's& ; EY 4.5 


T. It repreſents the frame of the whole World. 
Ale 
Aris and immorveablg rai othexwiſe callgd g -\ wm”, She 
7. It is a Diameter, or Right-line, poi (through i Center of the 
| | 


4 . 


PROPOSITION TL 
Into bow many Parts the World is divided , and OY 
each Part containeth: 


———_— M— 4 


T. The World is divided into 7 wo Parts, to wit, Celeſtial and 
Elemental. 
S. What is it that the Celeſtial Part containeth ? 
T. According to Ptolomy , the Celeſtial Part containeth Fleven 


Heavens. 
S. Pray Namethem to me in Order, beginning with the nearef & US, 
T. The lowelt and neareſt to fs, ts the Heaven of the 400, whoſe 


» - - x HY 0% 0 Y 
Next above. it, is that my FOE ETON be 
Above Mercury, is that of Fer . . . . . . .'Q. 

o 
g 
X 


] N T O how many Parts is the World divided ? 


Above and next to Yenw, is that of the S\ww . . . 

Next above the Sw, is that of Mars . . . 9 + 

And above /ars, that of Fupiter « . + 

And above Fupiter that of. Saturn , which 5 Is ths ſt and higheſt 


Planer . . . . . » » . "Rs © FS "BEET or H ; 
id - Next 
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Next above Saturn is the Firmament or Eighth Heaven , which contains 
the fixed Stars, Above the Firmament is the Cryſtalline Heaven, and above 
the Cryſtalline Heaven, 1s the firſt mover (or Primum Mobile) which is the 
Tenth Heaven. TheEleventh ard higheſt, is the Imperial Heaven, where 
it is thought that God reſide. 

S. What doth'the Elemental Part contain ? 

T..lt containeth the Four Elements: The Earth, the Water, the Air , 
and the Fire; which is the higheſt Element and neareſt to the Moon,, 
as this Figure ſhoweth. 


\ 'Fhe Principles of 


PROP. IL 


The Motions of the Heavens; their Revolutions ; the Canſe 
of their Names ; Why the Zodiack is ſaid to be in the 

. »Primum Mobile; and if the Smn and. Stars. are in any 
Sen. or not. 


 T. No, for the General Opinion 1s, that the Imperial 
Fkaven doth not move, but all the reſt do: 
S, What Motion hath the Primum Mobile ? ( or firſt 


F. J O all the Heavens move ? 


Mover?) 

T._It hath but one from Faſt to Weſt, but ſo ſwift and violent , 
that: altho it be Prodigioufly Great, it makes nevertheleſs its Revolu- 
tion (or. Turn) in 24 Hours: Turning alſo in the ſame Time, and in the 
ſame Manner, the Nine other Heavens that are under it ;. altho contrary 
to. their own proper Motion, which is from Welt to Eaſt ; and that 
is.the Cauſe that they cannot make their own proper Revolution, but in 
a much longer Time; and ſo much the longer, the nearer theyrare toit, 
as-It ſhall be made plain to you 11 its-due place. 

S;. How do you call that motion of the Primum Mobile ? | 
\ T..It js called Dikrnzl, or daily moving, becauſe that Heaven fipiſheth 
- its Revolution in 24 Hours, which 1s.a (natural) Day. 

:\'You will oblige me very much, to make. me underſtand how the 
firſt mover (or Primum Mobile ) can turn the other Heavens contrary to 
their. own proper movings. . 

. T. It is very eafie to make you underſtand it, if you conſider that it 
is cauſed by the- great ſwiftneſs and violence of the ' Diurnal moving , 
that forces. them to turn, -as if you. took a ſmall Inſeft called a Beerle, 
and placing it bn a (turning) Wheel to move towards you from Weſt 
toFaſt, and the-while you turn the Wheel ſwiftly from Eaſt to Weſt : 
For by io doing you will turn the Beetle about many times contrary to 
its own courſe , before it can get about the ſaid Wheel. 

S. Pray give me ſome ather Example, to make me underſtand well 
theſe two movings. 

T. Ithink that-this is intelligtvle enough , however I will fatisfie you ; 
admit then you-are in a Ship, Sailing from Eaſt to Weſt with a good 
Wind and freſh Gale; and that in the. ſame time, you and the reſt of the 
Company ſhould walk or move from the Prow. or F ore-part of the Ship, 
16. the Stetty, it is certain, that befidesTthe:common moving, which carrics . 
you altogether Weſtward, you have another particular. to your ſelves 
 and.contrary to the firſt, ſince you move from Welt to Eaſt, and there- 
fore, 
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fore it being the ſame with the Stars, I hope that you now underftand 
well how the Primmm Mobile may Turn the other Heavens contrary-t@ 
their own proper movings. FE | 

S. Is there any Star in the Primum Adobile or firſt mover ?. 

T. No, there is none, this Heaven being of a Subſtance moſt Pure.and 
Clear as well as the Imperial Heaven. | 

S. Is the Ninth Heaven alſo without any Stars, and of the ſame Sub- 
ſtance that the Primum Aobile is of ? | | 

T. Yes, but it differs from the Primum Mobile, in that this hath two 
movings; (and the other hath but oze,)) one upon the Poles of the World 
according to the Diurnal or Daily moving, and the other from Weſt 
to Eaſt, upon its own Poles ; turning ſo ſlowly about, that many are of 
opinion that it makes but a Degree in a Hundred Years, 

S. In what Time then do you think that it makes-its Revolution? _ 

T. The middle opinion is, that it is 36000 Years in finiſhing its Re- 


volution : Thus Prolomy. But Alphonſus ſays 49000 Years, and Coper- 


aicm only 25000. 

S. Why will they have the Zodjack to be inthe Primum 24obile, ſeeing 
there are no Stars 1n it ? : w 

T. It is to the end that it may be 2bove all the Planets and fixed Stars, 
that by it one may the better. know under -what Sign they are all. 
( However there are ſome that fancie it only on the. Superficies of the 
Firmament.) 

S. What! are they not in the S:gns- themſelves, and do not we uſe to ſay, 
that the Sun 1s in ſuch a Sign ? 

T. It is true, but for all that, it is not meant ſo, by the Aſtronomers 
but only that the Sun 1s «zder ſuch a Sign. 

S. Do you know the Cauſe why the Ninth Heaven is ſo long a making 
its Reyolution ? | 

T. It is becauſe this Heaven is next to the Primum Mobile, which car- 
rieth it about contrary to its own Courſe,. with ſo much {wiftneſs and 
violence that it cannot make its own proper Revolution ſo ſoon as the 
Heavens that are further from it, and are leſs. | 

S. Why is it called the Cry/falline Heaven ? 

T. Becanſe of the clearneſs thereof. 

S. How do you call the Eighth Heaven ? 

T. It is called the Firmamert, and it contains all the fixed Stars. 

S. Why: is it called Firmument.? ; 

T. Either becauſe it is the Foundation or Ground of the fixed Stars: 
Or elfe becauſe the Stars which it contains, are fixed and'firm in it. 

S, Why do you call them fixed Stars ? 

T. Becauſe thoſe Stars are firm and faſtened in the Firmament, as a 
knot is in a Board or Plank. 

S. How doth this Heaven move ? 


H2 T, Ic 
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T. It moves Two ways, as I have ſaid: For firſt, it Turneth about 
every Day from Eaſt to Weſt , upen the-Poles of the World, according 
ro the moving of the Primum Mobile : (called Diurnal moving : ) Secondly, 
it moves from Weſt to Eaſt, upon the Poles of the Ecliptick, and that, as 
flowly as the Ninth-Heaven, which makes but a Degree in 100 Years; 
and its Revolution in 36coo Years. | 

. '$. How do you call the Seventh Heaven? 

T.. It is called Saturn. | 

S. Why Saturn ?' 

T. Becauſe it contains the Planet Saturn of whom it takes its Name: 

S. How long time is ita making its own proper Revolution (that is to 
fay from-Weſt to.Eaſt upon the Poles of the Ecliptick ?) 

T. The General opinion is, that it-is near 30 Years, and becauſe 
there wants but ſome few Days of it, moſt Authors Write that Saturn is 
30 Years making his Revolution. 

S. How long is Jupiter making its own Revolution ? 

k. | . Twelve Years, tho to ſpeak more exactly he wants ſome Days 
of it; | 

S. And Mars, how. long is he ? | 

F. Mars is 2 Years : But the Suw, Yenw, and Aferary, make all 
Three, their own proper Revolution, in 365 Days and-almolt ſix Hours. 
As for the Aſoon which is the loweſt Planet , ſhe is but 27 Days and 
Hours, making her own Revolution.. | 


P-R O P. ILL 


The thickneſs and Diſtance of the Heavens ; how the Stars 
appear through them-, and. the Magnitude of the Planets 
and fixed. Stars. 


S. UT of Curioſity, I ſhould be glad to know the opinion of 
Aſtronomers , concerning the Thickzeſs of the Heavens. and 

of their Diſtance-from us ;. for it vexes me when I hear-people 
talk of thoſe things, and cannot. Diſcourſe ( with. them ) 
about them.; | I - 
 T. You do well to fay out of Curioſity ,, for elſe I ſhould be 1oth to 
loſe time about it , knowing how little. uſeful it is to Navigation : But 
ſince you are ſþ deſiraus 'of it ;. and that ſome others may be of the ſame 
mind: I will tell you the general opinion , which is. that the Heaven af 
the Moon cantaineth. | 


« 


In = 
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In Thickns '. © ct oe TO ne 
Tit Heaven of Mercury , . . . 253372 

The Heaven of Venus . . . . . $274494 

The Heaven of the S#w . . . . 343996 

The Heaven of Mars. . . . . 26308c0 

The Heaven of Fupiter .. ,.. . . : 18569654. '1; 
The Heaven of Saturn . . . . 19604454 Miles. 


S, If the Heavens are ſo Thick, how: is it poſſible, that we can ſee 
the Stars as we do; Principally ſince they are yet higher than the Sever 


Heavens, and how comes 1t, that they appear to-us as if there was no 
Heaven before them. ER 

T. It is becaufe the Heavens are ſo Clear and Franſparent, that the 
Stars appear with eaſe through them, becauſe of their great Light 5 which 
appears to us little only, becauſe of their great Diſtance from us: For the 
Heavens that are before them, are no more a hindrance to their Light ; 
than a clear Cryſtal Glaſs would be to many great Flambeauxs (or Tor- 
ches) lighted in a dark Night; if at a Diſtance Proportioned to their 
Light, the ſaid Cryſtals or Glaſſes, were placed before them; for I do 
not believe that it would hinder you from ſeeing their Light, or diſtin- 
guiſhinF them. 

S. Was it of neceſſity, that the Heavens ſhould be fo Thick ? 

T. Yes, for elſe they could not have contained each one his Ptanet- 


or Star, for the opinion of the Philoſophers is, that there is no ( fixed). 


Star, but which is far greater in Compaſs about than the Earth. 

S. What do they think of the Planets ? 

T. It is thought that they are alſo greater about than the Earth (or 
both Sea and Land together) except YVens, Mercury, and the door. 


S, That ſurpriſes me very much, and:I ſhould be glad to know each-one's' 


Magnitude. 
7. The uſual opinion has been that Saturn is 79 Times greater than 


the Earth: Fupiter $1 Times: Mars 2 Times: And the Sun 167 Fimes :: 


But as for Yexus, it is thought 28 Times leſs-than the Earth ; Aercury 3143: 
Times : And the e Hoon 39 Times. 


S. Since you compare the Magnitude of the Planets, to that of the. 


Earth ; pray let me know its Magnitude. 


T. It is very fit you ſhould know'it ; therefore Multiply 360 Degrees . 


(her Compaſs about) by 60 Miles (which each-Degree contains) and the 


Product will be 21600 Miles, for the Compaſs of- the- whoke Earth.in. 


Miles. 


S, Can you tell me the opinion of the moſt Learned, concerning the - 
Diſtance between us, ard the Firmament, and other Heavens ; as thoſe ot-: 


| Ts Tt; 


the Sun and Moon ? 


The Principles of 


_ _ 7, LR LIE of 
* ; 
, pg " pv : - 


Book. HH. 


iT. 1t is not hard to Anſwer your requeſt, for the opinion of the famous 
Aſtronomer Ticho-Brahe (a Dane) is, that from the/Genter of the Earth 


to the Moon, there is 56 Semidiameters of the Earth. And from the 
ſame Center-to the Sun-1142 Semidiameters, Or 392 :912 Mules; and to 
: the Firmament 14000 Semidiameters, or 48 104000 Miles. 


S. How many Miles doth the Semidiameter of the Earth contain ? 
T. It contains 3436 Miles, for the Diameter contaiueth 6872 (Miles.) 
S. Do all Aftronomers agree that the Firmament is 4.31 04000 Miles 


-Diſtant from the-Center of the Earth ? 


T. No; for Copernicus, and others, are of opinion that the Firmament, 
is ſo.far from us, that. no Meaſure can reach to 1t; grounding their 


Reaſons upon Aſtronomy, which teacheth, that proportionably to the 


Diltance of the Heavens or Planets from us, they finiſh or end - their 


proper Revolutions (upon the. Poles of the Zodiack) in leſs or longer 


Time: As for Example, the 4400n which is neareſt to us, ends her Re- 


'volution in 27 Days and almoſt 8 Hours; which the Sun cannot do but 


ia 365 Days and almoſt 6 Hours, becauſe he is further from us; the 
ſame is to be underſtood of any other Planet proportionably toits Diſtance 
from the Earth; and therefore-if Saturn (which of all the Planets is the 


furtheſt from it, ) cannot end his proper Revolution but in 3o Years ; 


and the fixed Stars ( according;to the moderate opinion ) in leſs. than 
36000 Years, we may very well believe, that they are in-a Heaven at 
an exceeding great Diſtance from us. For, if (according; to the opinion 
of the famous T icho-Brahe ) Saturns greateſt Diſtance from the Barth be 
14000 Semidiameters of it, or 43104000 Miles ; which Marxrolyc (inhis 
Appendix of Coſmography) and ſeveral Aſtronomers have augmented Four 
Times more: I fay to keep the ſame Proportion with the Diameters , 
(or Semidiameters) which are in the: Periads or Circumferences of their 
Revolutions, (according to what I have ſaid) the Stars ſhould be Diſtant 


from the Earth 577248000c0 Miles; that is to ſay, 1200 times further 


from the Earth than Saturn, according to the Reaſon or Proportion of 
the 30 Years of Satrrn,. to the 36000 Years of the Stars z which. yet 
according to axrolyc would amount to more: And therefore I leave it 
to you to judge, if in ſo prodigious-a ſpace one can be”afſured of. any 
thing , either concerning the Diſtance or Magnitude of the Stars., when 
Ticho-Brahe himſelf (who in other Things pretends to be exact) durſt not 
determine any thing but by ConjeCture. 

S. What is a Plaxer ? | 

T. APlanet isnothing elſe but a wandring Star which moves ina Heaven 
by it ſelf, for it is derived-of a Greek Word, which-ſiguifies toi wander 
or go a ſtray, becauſe they are ſometimes ata wide Diſtance,-and at other 
Times near to each other. 


PROP. 
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P ROT FT 


Of the Circle, into how- many Parts it 5 divided: what 
thoſe Parts ave called; how many. ſorts of C ircles' there 
are in a Sphere ; and the Reaſon T4 "2 bg 


- 
. - 

p 

$7,033 » 


$. THAT is a Circle ? 


F. A Circle 1s a flat Figure, Termined by one only Line. 
called the Circumference, » for Periphery,) in the midit of. 
ed a Center; from which all. 


which, there-16 a Point/ca 
Right-lines drawn to the Circumference of it are equal, 


* nt9 how many Parts. is a Cirdle divided 2 F 
T. It is divided into 360 Parts, calicd Degrees, and each _ 1s 
divided into 60 Parts more called Mmytes, atid. {org times t it 


are divided into. 60 Parts more callediSecomdgs:z thoſe, $econ g/60 
other. Parts called [Thirds ; and 10.0 pabill: 7 ens ; and ro inguiſh 
them ont from another, w E ue 20 placea Snall Cypher (*-1pon or after 


the Degrees,” tnd:ypon'or after rift Minytes 2m AGcent'g!) and: [0 0 BF - 


til Tenths, 2s in this Example : 169, 40', 2", 20", 15”, 28% 4 


Which you mult Read thus, 16 Degrees, 40 Minutes, 2 Seconds, . 


20 Thirds, 1s Fourths, and 28 Fifths, 
S. How many ſorts of Circles are there in the Sphere ? 
T. There are rmo forts, greater and leſler. 
S. Wrat is the greatcr Circle ? 


T. It is a Circle "which divides the Sphere into Tivo equal Parts. and 1 


hath no other Center thinthat of the Sphere... 


S. How many Miles Soph a Degree ot thoſe greateſt Circles on the: 


Earth contain ? 
T. It containg,6d Mil '( Fi {z. 2s inany Miles As Minixes: ) 
S. Why do you\call Iles ?:; = 2 
T. Becauſe each \Part colts ct hi "Ep 

a Mile ſignifies only a Thouſand fi £4 PACEs. 


S. What is a Geometrick pace * J 


T. A Geometrick Pace i Is. 5 Bar, 3 joy lhe a Mile contahis- 5OOD:: 


Feet. 
S. What is the lefſer Cirele ? wh 


&. ? _ 


T. It is a Circle. which divides *& Sphere into Two oniequal Par ts ; 


and hath another Center than that of the Sphere : All the great Circles 
zre equal, and cut one another into:two equal Parts; but the lefler Cir- 


cles are unequal, except thoſe which are equally Diſtant from the Center + 


of the Sphere. 
S, How many great (; ken aiptherd4 in the Sphere: 


T. According to ſome Authors there are Six: but others take parte: - 


cular notice but of four, Thoſe that count SIX, TECKON thus, the Zodjach., 


fand Gootneerick Þ Paces;, for - 


the | 


—= 
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the Equator, (or Equinoxial,) the Meridian, the Horizon, and the 
:two Colures; but thoſe that allow but four do-not reckon the tro Colures; 
becauſe they are not neceſſary, but caunt them as A@ridians ; however they 
ſhall be defined in their due places. 

8. Why do they imagine ſo many Circles-on the Sphere? 

-T. It is to come to.the moſt: perfect and exaft knowledge of it; for 
when athing is too great., weuſe to divide it into ſeveral Parts , to the 
end that knowing every:Part by it ſelf , we may with more eaſe come to 
the knowledge of the Whole. | 


* 1:),Þ;R-G-Þs - Ve 
Of the Equator. ( Or Equinoxial. J 


SHAT is the Equator ? 
FA} 'T. The Equator is a great-Circle ( commonly called by 
yy Pilots, the Equinoxial Line, ) which is in every Part, equally 
"IV, diſtant, fromthe two Poles of the World; ahd therefore 
it divideth the Sphere into two equal Parts, as this Figure ſhows. 


4 $T. R-0\N:WM 7. 
ceo 3 bat D354 $113,032 baloguo 10 eY1ESSTTNOD SF 250in;jit 21, . 0 
74 By P17] cas Cirele: >A B' is2 the Equator wa Ji [18 IV 16 Ov A 
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L the Pole AntarCtick. (or South Pole.) 
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_ Why is it called Equator i: 7-32 
T.' Becauſe the Sun being: in that Cirtle CatheS; pes 
Year) about the: 1oth. of 'Aſarch, and#'r3th.'of Sepiei 
__ are of an. equal length through all the World;? for = Horizon 
vator are two great Circles which cut” one another-in the very 
AR rom whence'it followeth, that the Sun(which that Day movesround 
that Circle) takes as much Timeto.run through that part which is uiider 
the Horizon,::a5 ir:doth the part above itz andithat is the oaufe&that It 
is called Equator, from the Latin Words; Equator:dici'& 0B Y Which 
figntfies the equat Proportioerc of ithe 'Day and Night: For! 'th& Day is 
| nothing elſe but 'the :77x:e that - the Sun 15 __—__ n Horizon; all " 
Nightthe Tyne that he is ander it. © 34546 < 
S. To: what uſe feryeth- this Circle ?-* 20 BOY 
T. It hath many neceſiaryuſes Bega Koweth he DDethiias and 
Right- Aſcention of the Sun,« and: fixed Stabs 5 andthe Diurnal- (or Daily) 
motion of the Primum Mobile, which finiſheth its Revolution in-24 hours, 
which hours are to be Meaſured by rhe Degrees of the-Equator; allowing 
I5 Degreesthereof toan Hour: It'is alſo o "Excellent uſe in Geography, 
for it marks the Diſtance of 'Places' both in Latitude and Longitude, 
ſince 1t is from it , -that-we begin- to reckon the -Degrees of Latitude 
going towards either. of the Poles -anhd The np hk Longitude 'are 
counted upon that Circle: | | 
S. How da you.call the Poles of the: Equator? » _ 
T7. One'is called Pole' Ar#ick,; (or North. Pole;) and the cher Pole 
Antartick.,, (or South Pole.) | | 
S. Why do you call the-North Pole Ar&ick.? | 
T. It is called Ar&ick/from the neareſt Conſtellation td it;, which in 
Greek is called 'Apxr@;;.and in, Latin Artes, which ſignifies the Bar; and 
therefore when we call it Pole Arbticks, it 90s ame” as if we Thould 
.Call it the Pole of the Bear, ot Diu. 
RX 6 by ſignifies the Word Amarttick + tar you. call the South 
ole 
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'T. It ſignifies the contrary, or oppoſed to the Ardtick; and there- 
fore when we call it Pol ave a ry ar o fe fhould call 
it the Pole oppoſite to the Mebik. TY 
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of the Zodiack ; Ecliptick' Line, Sion: 466] other 
|, thaidh that depend. thereon. _ 


HAT i is the Zodjack # K 

T.,The:iZoviark is a great and\broad Ja which di-- 
; (. gl & - viderhahe.Sphere into two aql Barts, by gnttg 'the'E-. 
iO 2051 [ear aj ego rue (ori ſlopinglyJin:two are bu .ofle 
3a the begi ing of: Aries, and. the other in the ginning of Zibia;; ſd 


*that- — ' this: Circle deelineth towards the. North, as far as the: 


'Fropick of Cancers. and the other:half towards the South as. far as the 

Re ;0f Gapricorn, 195:in the precedent SpherecrFi igure.. | Prop. V. 
\\Sy Mhy do you call-it the Zadjack/? 

:; \E: Becauſe that Circle is divided tinto-12 Signs. which-have every 

ene 'the Name of ſome Animal. (except Zdbrs;): or elfe beeauſe the Sun. 

(which movethalways in the midſt of this:Circle)gives Life to the World ; 


for it is derived either of the Greek, Word Zaator,, which ſignifies a little 


,or-elſcrof Zoe, which ſignifies Life. - 

5. Who firſt divided the Zodiack into. x2 Parts? 

TD. The Feyprianse 

. iS. How. did theyigo to work to divile it:? 

T,. They made uſe of a Water Hour-glaſs, like thoſe nds now with 
Sand: At firſt they let the Water run '( without hindrance ) till the 
Heavens had gone ance aþout z then they divided it. equally into 12 Parts, 
and then by runging each Part ſucceſſively, they did alſo drvide the Fir- 
mament into 12 equal Parts. 

S.. How did they do, to know iunder what Sign each Star is ? 

T, They.did. obſerve the time: that a fixed Star did appear. at the 
Horizon, letting one of thoſe Parts of Water/run in the ſame Time , 
vntill the laſt drop; then they took notice of ſome. other Star , that 
begun; to. appear ,, ketting run-for the ſecond, Time: the like quantity of 
'Water ;* and then fecing ſome other Star atvfing , they let the Third 
'Part. of \ Water: TUN as re ;: and-ſd: on, untilithey had divided the Fir- 
mament into 12 equal Parts ; and for fear of-difordering thoſe Parts, 
and to know them- another Time with 'more eaſe;. they did diftinguiſh 
them by ſome Marks, and gave them different Names; and that is the 
reaſon that thoſe 12 Parts of the Zodiaek, are. called the 1:2 Signs of the. 


Zadiack. 
S. How 
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5. How are =__ yes SO o_ and witdchns Conair 


are they Marked ?” 


7. Thefirſtis called, Aries ovthefiam) a W. 2. 


The ſecond; Tanris (or the: Billy! - 2b ;=8q: 18h err RE $I n: 
Thi third, Gemin# { or the Twils Jl g2 fin oo pn 


*% , 7 S% 
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'The fourth , Cancer (on the Crab); 6! + 4 it | 's Y «3: Cy 4 
The: 6fth; Leoi(or the LioffY'! wn ooo noi, 


The ſixth, Yirgo (or a Virgin) cu... .-; 


Lhe ſeventh:,, Libra (or: the;Ballapge)! 4 261545 fe tea I 
Z __— My 7 


The eighth, Scorpio (cor !the Scorpiph Ys WE ad? 25 TOLD wb 
The ninth, Sagittarius (or the / \rcher)* : +3 rp. 1 $9. 
The:tenth, Capricornus (or the He Goat), 2 TOS 


The eleventh, Aquarizs (or the Paurer of Water) EE LEP 


The twelfth, P:/ces (or the Fillies)* JB, 1 OD GAG 


ei? "Th . F452; 
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S. Which do you call the Northern Signs? 0} ol ano4 $5. 
T. The Six firſt that I havenamed, to wit, "_—_ Fn Gemini, 


Cancer , Leo, and Virgo. 
S. Why are they called 'Northern-Si 


ward or is on the North ſide-of' the: |Eipiator, 'the -other''She are 
called Southern-Signs, becauſe they aretn' the- other talfof'the 
which declineth towards the South. 

S. How many Degrees doth each Sign contain?! 


T\. Becauſe they are-in-thatipartof the: tk which declines N Sy 


T. Every Sign contains: 30 Degrees ſo that the-Sancis "OY "x 


very near-lit by in cacty Stgt's. oye: or getting. only cabs 


Da 177129: 
s. What Time: doth:the Sun exiter into theſs Sighs ? 5 ©- © of 
T. The Sun enters into Aries, the toth. of March.” © : 
Into Taurm, the rothy of Aprw. 
Into G emin , the 11th. of 2day. 
Into Carncer, " the 11t . of Tung. 
Into Leo, the 13th'o aly. FE 
Into 7 Irgo , the x }th. of Auguſt. 44] G RS 
Into Libia, the 13th. of Seprembir, Y 4, i" oo WR 
Into-Storpio, the 13th. of Offober, © ' kN 
Into Saprttarine, the-12th. of November, ©5000 YO 
Into Capricorme ;' the 41 th. of 'Devembir, fol ws ook 
Into Aquarjns , the 16th. rene a+ 1 LORIE ID 7% 0 
Into Piſces, the Sch of hangs 6 { VI1BIE TR 2 
$5: $04) AFC Li 4 


I 2 _ $8, How 
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X AFDETIRIA PEI Zodiack2nan lev: cnvit Siatts 
T.. The breadth of the Zodiack is. of, 16 Degrees, that is t to el 
8 Degrees .0n each OR of Ray Eliptick.. 
4 wW ob _ br efent3 ng 10 roroprong A 
UE 4} w us that part of t he Firmapent.,) ugderwhich, the. Planets 
Ae wore Fr | and to the end, part So bm. CONLAa the 12 SIgnS, before: named. .. 
 FRCH hat: is'rhs Eebtick.? ; Ron 
7 ti is a Circular Linen the vey midft'of the Zodiack ;\ which ſhow- 
eth the,Sup's courſe; being the ouly place, 1n; whneht, he 'moveth., and 
kev conſtantly. I. RR 
| b_ hy. is'it called Ecliprich?” , > 
4th fe FT: Becauſethat all the Ecikies 6f the Stn > ad Moon append under 
We: this Line; for as the Sun never goeth out of it, it-is impoſſible there 
thon!d,be any Eclipſe, but when the Moon is under the fame. 
S. T8 not the Ecliptick Line divided into ſeveral Parts ? 
T..Yes,'it ts divided'i into 360 Dogrens, (& 1 12 times. 30, which is- the 
fime.zs © - (1938 4: | | 
S; Wheye goth this Diviſiop degin? * 
«ell et ' F. It begins at the Fquinox © Fg 'or firſt Point'of dries ; 7 Hom 
4 1 ; which Point the Longitude-of-the. Stars are alſo;countgd according-to 


- —a——__— the' Signs; .that is to ſay, from Aries to Taxrus, and 


&. How: much<doth the Echprtick. declinerfrom the. Equator.? [= 
Fr lev Recligazionardiſtance from the Equator. 1s al preſent 2 3 Degrees 
addnear: 24Miputes (for ivwants but; rp>erands 3) fothat,the Equator, 
apdEclipxick;(by;cutting one another oþliquely,) make qblique Aags Qu. 
Hoth fades the Equator of 23 Degrees. 33; Minutes. - , .; 
S.: To what uſe ſerverh the Ecliptick Line? 
105. {eryeth, toy diſtinguiſh, ang.to mark the, time.af Years, Months, 
ER ;the,Degrees, at. which the Stars-riſe;and ſet: It ſhowerh. 
the time 'of the Ecli ipſes ; and by its obliquity ( with the Horizon d! 
we know the cauſe ok. theinequality-of.Days and, Nights, -- _ 


P R'oP. VIE - 
of thy” Hired... #4 


THAT is. the Horluant.. +43. got: 
T.. The Horizon.'ss.\a' Circle: which > WOT and 
bonndeth evg. figbr: ( and; divideth that Part. of the Heavei 
| which we ſe&,,$rom)that: which we. Gannat, ted; according 
to the figniffication of the. Greek, Word , FO. \ 
S, How many. kinds.of Horizons are there;?: - * 
x OA Iwakinds, .one.called Rational and the.other 'S 'Senſ TH _ 
woH . Ky lat - 
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- $, What 1s the Rational Horizon ?' 

T. It is a great Circle, every part of which, is diſtant:from our Ze- 
nith,.and Nadir, go Degrees ; ; and therefore we may ſay, that it dividethf 
.the Heavens and Earth into - Two equal parts; fo that. one half of the. 
Heaven is always above this Circle, and the other half under it, fo that 


it cannet. be ſeen; from whence we may conclude, that the Zenith, and / 


Nadir, are the true Poles of the Horizon. 

S,- Why is it called Rational ? 

.T..; Becauſe we do not ſee it, as we do:the Senſible Horizon, but only 
conceive it by Reaſon, it being impoſſible that our Eyes ſhould diſcover 
all thati extent, or diſtance, that. is. between it and us ,, becauſe. of the 
roundnefs of - the Sea, and Land. 

S. To what uſe ſerveth this Horizon ? 

T. It hath ſeveral uſes; for, it ſhews us, the Stars that riſe and ſet, 
2d informs us what Stars appear to us, and what not. It is alſo by. 


This Circle, that we know the Artificial Days, from the Artificial Nights ;: 


being the meaſure thereof. I is likewiſe .of excellent uſe for finding the 


the height of the Pole, Sun and Stars; by which we come to the know-- 


ledge of the Latitudes. (That moſt eſſential Part of Navigation.) 
S. What is the ſe»ſible Horizon ? 


T. It is a Circle which Limits, or bounds our ſight , when being at” 
Sea (or in a Plain) we look round a"out us as far as we can z. for then it 
forms it. ſelf,, or. appears ,. where it ſcems to us that the Sea (or Land )- 
touches the Heavens: ; ſo: that we ſee our ſelves-environned or incloſed . 


with it, and in the very midlt or Center thereof. 


S. Is there any 7yference Letween theſe two Horizons as to the Sun 
and Stars ?. And 1s it not hard to know (when they riſe) on which of the- 


Horizons they appear to us ? 


T. No, asto that, there is no ſenſible Difference, for they are both;: 
taxen for the ſame, becauſe the Semidiameter of the Earth 1s-not-at all-. 


conſiderable , being compared to that of the Heaven. 

S. When we go any Voyage, (or 
Travel) do we not change the Hos 
r1zon ? 

T. Yes, from Time:to Time'you:: 
change the Horizon, for you diſco- 
ver ſome part of the Heavens which- Mn 
before you couldnot ſee; becauſe of -- W | Erin —_ 
the Roundneſs of the Sea and Land. Ui WAH: 

''S. Are there then more Horizons? c =P MLADBRILIA W— 

* T. No, thereare no other kinds, \ W es ll _ IL 
tho many Horizons of each-kind ; for 
altho onecharige his Horizon;hedoth 
not change lt 1n its kind; for in what : 
Country or Place, ſoever webe, we. 
can ſee.nq other. Horizon, than the. 
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| Senſible, (of which you read laſt) becauſe we ſee always half of the 


Heavens : The foregoing Figure will make you underſtand it better,where 
the.Globe AB Trepreſents the Earth, the Circuit, CR DS the Heavens, 
R: the'Zenith, S the Nadir, CE DF the Rational Horizon., Oithe 
place. of the SpeCtators Eye, T the Antipodes, and: O:A B the ſenſible 
Horizon, whoſe. Semidiameter QA, or QB, 1s not above. Three Miles 
when his Eye is but fix Foot above the Surface of the Earth, but in- 
creaſeth proportionably to the height of the Eye, or thing ſeen, for if 
his Eye was 10 Foot high, he might diſcover 4 Miles, (ſuppoſing that 
the thing ſeen lies on the-ground:, as. for Example, a Coal of Fire, or 
Lanthorn) if 20 Foot. 5 Miles.z but if: the thing that you diſcover is high 
above the Superficies of the Earth or Sea, you may ſee it a great: deal 
further , proportionably to its height. 


PROP. VIIL 
Of the Meridian. 


S; HAT is the e Meridian ? TY | 
MY / 7. The Meridian 1s. a. great Circle paſſing-through the 
- Poles of the World, and the Zenith., or Point: Vertical -to- 


any body, or place. | 

S, Why is it called Meridian? 

T. Becauſeit diyideth the Day into two equal Parts, being as far from 
the Horizon or Sun Riſing to Noon or Mid-Day,, 7s it is from Mid-Day 
to Sun Setting ; for it is derived from the Latin Word Aferidies, which 
ſignifies Noon-Day. (Or Twelve of: the Clock.) 

S, How many Meridians are there ?: 

T.There areas many as you can conceive Or imagin Points in the Equator, 


(or Equinoxial,)nevertheleſs the Geographers.and Hydrographers (which- 


are thoſe that make Cards -for Sea and Land) draw them but at 10 De- 
grees diſtance one from another ; and ſome. Time at-15 Degrees, to avoid 


_ the great number of Lines, which otherwiſe would fill their Cards, and: 


hinder the chief uſe of them. . _ 

S. If the Meridians pos. cbrough the Zenith of :exer-Body,, are there- 
not as-many. Meridians.as, Zeniths e OE 

T. Ne; becauſe the Circles which paſs throu oles of. the World, 
and your Zenith (or place) paſs alſo througltthe. Zeniths-( or-places) of 
many more beſides your ſelf; for all: places fituated- North and  South- 
one from another, have the ſame Meridian, and: therefore.if you ſhould: 
Travehnever ſo far (exaCtly) from North to-South,, or-from-South to- 
North ; you-would not change your Meridian, for.you would always be 
under the ſame Gircle: But it is not ſagoing from Eaſt toWeſt, or from 

| Welt . 
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Weſt to Eaſt; for then you-would change your Meridian: for all places 
ſituated -Euft and Welt, one from another, differ'in Merididns. | 
S. Dobth not the Metidian'that paſſes through the Zermrb, paſs alſo 
through the Naair ? 
> of Yes, for if it paſs 'throsgh the Poles and.Zexich, it muſt needs paſs 
alſo through the Naair, be... | | 

S. Islit hot Twelve of the Clock, as well when the Sun toucketh that 
Circle ander the Horizon, as when it touchesit above? | 

T. Yes , cvery- time that the Sun toucheth that Circle (which 
happens twice in 24 Hours,) it is Twelve of the Clock, but with this 
Difference , that when it touches it in our Hemiſphere, it is Noon-day , 
butwhen it touches it in the Hemiſphere of our Antipodes it is Mid-night, 
fo that our Mid-day is their Mid-ntght, and our Mid-night is their Mid- 
S. Is it Noon-day at the ſame Time, to all thoſe. that are vader the 
fame Meridian ? | S 

T. Yes, and Mid-night too, and all other Aſtronomical Hours are the 
fame to them all, but differ to thoſe who dwell Eaſt and Weſt one from 
-another , becauſe they are under different. Meridianis ; from whence ir 
follows, that it will be ſooner Noon-day to thoſe that are moſt Eaſt 3 
for as the Sun Riſes Eaſterly, it is certain that he will come ſoonier. to 
their Meridian, than to thoſe that are moſt Weſt ;, which Difference 
_ be ſo much the greater, the more they are diſtant one from an0- 
tier. 

S. If it be ſo, the: Sun then always makes Noon-day to ſome people 
or other, ſince eyery Minute of the Day, it is on ſome Meridian. 

T. It is true, and we may add that it is alſo always Rifing, 'always 
Setting , and always at the Hour of Mid-night, becauſe he is always 
over the Antipodes of ſome people or other , as well as in the Meridian, 
and Horizon-of others. 

S. How many Degrees mult the Meridians.be diſtant ( Eaſt and Weſt ) 
one from another , to differ an Hour by the: Sun-Dial? (I mean to be 
Noon-day (or Twelve of the Clock) inone place, when it is but Eleven 
in the other place, fituated more Weſterly.) 

T. Their difference in Longitude muſt be 15 Degrees, or the two 
places muſt be 900 Miles Diſtant ohe from another 3. for every Degree 
(or 60 Miles difference in Longitude) cauſes 4 Minutes difference upon . 
_ - the Sun-Dial: By which rules you will find that 


be Sm Principles of _ Boox.ll. 
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And. © forth. ITY 


S. Is it neceſſary | for a Pilot to know the Difference of Time betmeen 
_ wo Meridians? - 

T. Yes, for by'it he may come to know his Longitude. 

'S. Amongſt the Meridians is there not one more remarkable. than 
'the reſt ? 

T. Yes, there is one that hath the name of firſt Meridian,” becauſe 
that from it(Eaſtward) the Longitude is Counted der the Equinoxial 
, \(or Equator.)  - 

 -.S. Whereabout-in the Cards (or Globes) do they place this firſt 
Meridian 2 

T. It is commonly placed with us at the Iſland Gratioſa, (one of the 
Tflands of- the Azores,,) but formerly it was placed at the Ely 
Iſlands. - 

S. Why do they place it at the Ifands Azores, rather than any 
other ? 

T. Becauſe that thwart of is. there is no variation ; the Needle point- 
ing there Right North and South to the Poles of the Werld: 
 '$.. Why was it firſt-placed at the Canary Iflands ? 
| T. BecauſethoſeIflands were the furtheſt part of the World that 1 was 
then diſcovered. 

S. Why are the Degrees of Longitude counted from the firſt Meridian 
Eaſtward;; rather than 'Weſtward ? ' 7 

: T7; becauſe 'Prolomy and others did it before us, and we are willing to 
imitate them, altho they did it only, becauſe. thoſe Iſlands were the 
moſt Weſtern-parts of. the World. known to them; and ſo they choſe 
rather to reckon their Longitude Eaſtward, from: Country to Country 
that was known; than to begin upon that which they thought, or ſup- 
poſed to be nothing but Sea, and did not know at all. 

S. What uſe hath the Meridian ? 

7. It hath ſeveral good uſes, for it is by it we know the greateſt 
Altitude (or height) of the Sun and Stars, and their neareft diſtance 
from our Zenith, their Declinations, and Right-Aſcentions; it marks 
the Longitude , and it is by 1t we reckon our Latitude, and that we m— 
t 
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the Eaſt part of the World from the Weſt part of it ; and the very midſt 
of the Artificial Days and Nights, from which we begin to reckon » Or 
count the Hours. | | 

S. What do' you mean by Artificial Days and Nights ? 

T. The Artificial Day, is that Time that the Sun is above our Horizon, 
or from Sun Riſing to Sun Setting : And the Artificial Night, is that 
Time that the Sun 1s under our Horizon, or from Sun Setting to Sun 
Riſing, | 


MN repreſents the Poles of the World. _. 

O the Zenith, and P the Nadir of the Man at I. 

The Circle NO MPR is the Meridian of the Man at I. 

NSM is the Meridian of the Man at V. 
You are to imagin the ſame Circles upon the Earth, that you do in 
' Heaven : Therefore NOM and NSM being Celeſtial Meridians, 
AFB and AVB mult be the Meridians upon Earth. 


PROP. IX. 
Of the Colures. 


HAT are the Colures ? | 
wW T. The Colures are two great Circles, which cut or croſs 
one another at Right-angles in the Poles of the World , one 


of which is called Colure of the Equinox , and the other Colure 
- the Solftice, as you may ſee in the foregoing Figure of the Sphere, in 
rop. V. | 


K ” S. Why 


the. 
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S. Why are dhey-called Colmes ? 
W Becanfec where the Sphere is oblique,. they. never appear whole 
dove the Horizon, and ſo imagining or ſppoſi ing that they are cup off, 
they are called Colares trom Colos and Oxra, which fignifies.imperttCt or 
maimed. 

S. Why is one called Colare of the Equinox ? 

T. Becauſe it cuts the: Ecliptick in the beginning of Aries and of Libra, 
the two Points in which the Sun makes the Days and Nights equal throught. . 
all the World, thence called the two. Equinoxial Points. 

S. What do you ſay of the other Colure ? 

. I fay that it is called the Colure of the Solfice, becauſe it cuts the 
Kclinricks? in the beginnings of Earccr and Capricorms , whichare the two 
galſticial Points. 

S. Why is it calfedSo/ſticial : ? 

- T. Becauſe that when the Sun is in any of thoſs,Poitts, (the ith. of 
Fune, and 1 1th. of December ) he feems to ſtand , for he can go no further 
becauſe of the Tropicks which axe his Bounds ; ; and therefore we may 
well ſay, that Solſtice is derived of two Words Sol and Stario, which 
Hgnifie the Sun (and) ſtanding. 

S. Are not the Solltices diſtinguiſhed as well as the Equinoxes ? 

T'. Yes, for one is called the Summer Solftice, (when the Sun is at the 
Eropick of Cancer the Tinte.of our longeit Days,) the other the Yinter 
Solſtice , ( when the Sun is at the; Ferepick ot Capricorn the time of our 
ſhorteſt Days.) 

S.. For what uſe are thoſe four Cardinal Points;. the two Equinoxiz! 
and the two Solfticial ? 

7. Their uſe is to ſhow us the beginning of the four, Seaſons of the Year, 
for the Spring begins at the Fernal Equinex-, or. beginning of Aries ; 
(the x20 of «March ;)) The Summer, , at the Summer Sol Ifice, or beginning 
of Cancer ;, (the 11th. of Func ;,) "Autumm at the poſing £; quinox, or be- 
ginning of Libra; (the 12th, of September; ) The Winter at the Winter 
Solſtice or beginning of Capricorn. (The 1 1th. of December.) 


PROP. X. 
of the Lefſer Circles, the two Tropicks, and the two 
Polar Circles; 


FL. O W many lefs Eirdes are therein the Sphere ? 
H T. TFhereare Four, the two Tropicks, and the two Polar 


: Circles. 
S. Why are they called leſſer Circles ? 
F. Becauſe they are leſs than thoſe which divide the. ephere into two 


equal parts. | Since 


at. at. 2. 
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Since we are to imagin the ſame Circles upon the Earth as in the 
Heavens ; I ſhall deſcribe:them :{@ here, becauſe it may be more eaſie 
for you to concelve them 'to, than:tintheprecedent Sphere , Prop. V.of 
this Book. 


E C 


G 3 D 


Admit you are in a Right-Sphere, (where the Poles are at the Horizon) 
AB is the Equinoxial. 

CD the Tropick of Caneer, and FG the Tropick of Capricorn, 
both diſtant from the Equinoxtal 23 Degrees 31 Minutes. 

HI is the Circle ArCtick, and LM the Circle AntarCtick. 

CG the Ecliptick. 

The Points or occult Circle, NQ is the Horizon. 

The Interval or Diſtance between the two Tropicks C D and F G 
is the Torrid Zone. 

The Interval or Diftance between the Tvopicks andthe Palar Cigeles, 
to wit, between CH, 1D, and LF, MG, are the two Temperate 
Zones. 

And the Intervals between the Polar Circles and the Poles; ar&.the 
Frigid or 'Cold Zones. - f L 


S, What are the Tropicks ? 

T. They are as I ſaid two leſſer Circles Parallel to the Equator (or 
Equinoxial.) from- which they are diſtant 23 Degrees 31 dlunures. 

S. Why are they «called Tropicks? . 

T. Becauſe that. when the: Sun ariveth at either of thels two Circles 
he turneth back again, for the Greck, Word, -Tropos, from whence the 
Word is derivee , lignifies Turning; and becauſe one of the Tropicks 
pafſeth through the firſt Point or beginning of Carcer, it is called the 
T ropick;of Cancer, and the other the Tropickof Capricorn, becauſe} it palleth 
alſo raid the firſt Degree of that _ 

2 S, For 
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S. For what uſe are the Fropicks? 
F. Their-ufe is to Limit or Bound the Torrid' Zone; as well-as the 
Suns Courſe, and alſo to mark the longeſt and ſhorteſt Days and Nights.. 


Of the Polar Circtes,, otherwiſe called Circles Arich 
and Antarttick. 


s, HAT are the Polar Circles ? RE 
|  T. They are alſo two leſſer Circles diſtant each from the 
Poles of the World 23 Degrees zo Minutes. | 

S. Why are they called Polar ? 

T. Becauſe they are imagined to be in the Heaven exactly where the: 
Foles of the Ecliptick Turn about the Poles of the World. 

S.. Why is one called the Circle Ar:ick,, and the other the Circle 
Antarttick ? 

T. One iscalled Circle Artick becauſe it paſleth through the Conſtella- 
tion of Urſa Major or the great Bear z and the other 1s called antar#ich, 
becauſe it 1s oppoſite to the Pole Arttick, | F 

S. For what uſe are the Circles Arftick and AntarCtick ? 

T. Their uſe is to Limit or Bound the Temperate Zones on the North 
and South fide of them. | 


© —— 


PROP. XL 
Of the Zones. 
£ THAT is a Zone * | 


T.. It is a Circular part of the Heaven and Earth, of Con: 
ſtderable Breadth, comprehended between two Circles: Sec 
_ Figure, Prop. preced. 

S. How many Zones are there 2 

F. Five,one cailed. 7 orrid,twol emperate,and two Frigid,or extream Cold. 
S. Whit is the Torrid Zone ? 

F. Itis that part of the Earth comprehended between the two Tropicks. 

S. Why. is it called Torrid ? | 
T.. Becauſe of: the -Surr, which being a'ways en ſome. part.of it cauſes 
there an exceeding great Heat, which made the:Ancients fancy that all 


ir it was Bnrut,, and therefore they. calied.it the: T orrid Zone, which.is as 


much as to ſay, the Burzt Lone. 

S. What are the / erperate Zones ? . ; 

T. Fhey are, F: 0 Jarts of che Ezrth, one of which is comprehended 
between the T ropick-c1 Carcer and ihe Circle Ar#:c&, ard tic other be- 
tacen the. Trupick of Capricorn and. Circle Autaritichs | 

. Ss. Why 
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S. Why are they called Temperate ? 

T. Becauſe they are not Subject tothe great Cold of the Frigid Zones, 
nor to the great Heat of the 7 orrid.. 

S. Whatare the Frigid Zones ? 

T. Ttey a:e Twoparts of the Earth Comprehended between the Circle 
Arftick and the North Pole ;, and between the Circle AntarCctick and- the: 
Scuth Pole. 

S. Why are they called Frigd ? 

T. Becauſe of the great Cold they are ſubjet to, for the Sun ſtrikes 
his Beams ſo obliquely npon them, that they receive but little or no Heat 
by it., and therefore they are.called Fr:gid; which ſignifies Cold.. 

S. As [| underſtand then-, they are the four leiier Circles which divide 
the Earth into five Zones. | 

T. It is true, for it is by the two Tropicks and two Polar Circles, that. 
both the Heavenand Earth is divided into five Parts, ( called Zorcs.) 


_ — — 


PROP XC 


Of the Parallels. 


S.F FO W do you call the Circular or Right-lines drawn: Eaſt =nd 
Weſt upon the Globes and Charts. | 
T. They are called P.raliels, 
S, Why are they called Parallels? | 
T. Becauſe that Werd in Greek fignifies nothing elſe but a thing-equally 
diſtaat in every part from another thing, and therefore that Name 1s. 
Very. proper to all Circles or Lines drawn Eaſt and Weſt , becauſe they 
zre in ali their parts equally diſt2nt from the Equiroxial.Line. 
5. Since Parallel iignifies equally diſtant from ſome other thing ,. is-not 
that Name common to all the leſier Circles in the Sphere. ; 
T. Yes, revertheleſs it is.only attributed to theſe, becauſe the others. 
(of which you. have Read before) have Names proper: for them. 
S. How many. kinds of P:rallels are there.? | 
T. Two, the firſt of which are called the Suns Parallels, becauſe we. 
imzgin 180 Circles (or thereabouts) between the two Tropicks, one. 
of which the Sun goes through every Day , becauſe of one Degree. which- 
he 2dvances every Day in the Ecliptick. The ſecond kind are callzd-. 
P:rallels of Latitude, becauſe they ſerve for knowing the Latitude of. a 
Place, and of th's kind one may 1magin as-many as Parts or Points in the- 
Meridian , except 2 1 on the North {ide of the Equinoxial, and as many 
or the South ſte of it which have a particular Name ,, being called: 
P:ralicl. of re longeſt Day, becauſe that in places that are in the ſame 
Latitude, or 2s tar diltay't from the Equinoxtal as chey are, the Days are- 
lorger by a quarter of. an. hour than at the next Parallel oj that kird: 
| towards. 
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towards the Equator , for the further the Parallel is from the Equmoxial 


the longer the Days are, as this Table ſhoweth you, their true diſtance or 
proportion from it being ſet down, as followeth : 


Latituac. Latitude. 
The firſt isat . ©. 4*— 15'] The twelfth . ., 41i* — 20* 
The ſecond . . . 8 30| The thirteenth . 43 — 15 
EET . - - 12 45| The fourteenth . 45 — 24 
The fourth -. .. . 416 35| The fifteenth . . 43 — 4o 


The fifth . .. . . 20 — 30] The ſixteenth . . 51: — yo 
' Theſixth . .- . 24 — 15| The ſeventeenth . 54 — 30 
The ſeventh . - 27 — 30| The eighteemth . $56 — 30 
Theeighth. . . 30 — &4+«| Ihe nineteenth . $58 — 20 
The ninth . . .- 33 — 40] The twentieth . . 61 — 10 
'The tenth . .  . 36 — 24| Theoneandtwentieth63 — +6 
Theeleventh . . 39 — 00 


————CC— I 2 1 no wu Io ——_— 


PROP. XIL 
Of the Azimuths. 


HAT are the Azimnths ? 
T. They are great Circles which paſs through the Zenith 
and Nadir, and every Part or Point of the Horizon, however 


they are not vulgarly reckoned or accounted amongſt the 
great Circles of the Sphere. 

S. Why are they called Azimuths ? 

F.Becauſe we will imitate the AncientAſtronomers who uſed to callthem 
ſo, I ſuppoſe more to ſhow their Origine than any thing clſe, for the 
Word is Arebick,, and ſignifies only Vertical. Circles. 

S. For what uſe are the Azimuths ? | 

7. Their uſe is to ſhow the Altitude or Height of the Sun and Stars, 
for their Altitude is nothing elſe but the Degree of the Azimuth com- 
prehended herween the Horizon ard the Sun or Star: It ſerveth alſo to 
ſhow at what per: of Heaven, or Point of the Compaſs, the Sun and Stars 
are at any time; ( being above our Horizon; ) alſo to know the varia- 
tion of the Compais; and how two places bear one from azother, ſince 
the 32 Parts in which the Compaſs 1s divided, are the ſame as ſo many 
halts of Azimuths or Vertical Circles falling down flat as they appear on 
the Compaſs, as-you will better underſtand by the following Figure. 

S. Where do the Azimuths take their beginning , or from what part 
of the Horizc:, are they counted ? 

7. From the Point at which the Sun Riſes when he is at the Equator 
or E-quinox:al ( which is the truegfaſt and Weſt) from whence they are 
accounted Southward, and you may imagin as many Azimuths as Points 
or at leaſt Degrees in the Horizon, that 1s to ſay 360. 
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S. What 
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9. What is the Azimuth of the Sun and Star in Computation ? 

T. It is nothing elſe but the Numher of .Degrees comprehended on 
the Horizon between the Azimuth which: paſles tkrough the Center of 
the Sun or. Star to the Horizon, and the true Eaſt and Welt Point men- 
tioned in the preceding Anſwer. 

$. By what means may I know the Azimuth of the Sun and Stars! 

T. By the | atitude of your place , the Declination of the Sun or 
Stars, and their Altitude above your Horizon ; for theſe three things. 
deing known you may thence eaſily gather the Azimuth. 


= 


In this Figure, T being the Zegith ofa Man at L, and ACFH' the Hori-- 
zon ; the. Azimnuths will be the Circles. AT, BT, CT, DT, F'T, GT;; 
and all others that. paſs through the Zenith T and Nadir V-, of which 
you may imagin as many as thereare Points in the Horizon: Now fup- 
poſing TA to be the. Meridian, and O the Eaſt Point where the Sun> - 


Riſeth whep he is at the Equinox, and through which the firſt Azimuth: 
TD -paſlſeth,, the Cuſtom 1s to count the Azimuths from ©*towards- A 

which is the South;. ſo that the Meridian is the gcth. Aygimnth or Ver- 

tical Circle ; the Rhumbs or Lines drawn upon theFly of your Compaſs ; 
and Center of it, repreſent theſe Circles crouched down 'till they be flat : - 
So that knowing what Degree 'of the Compaſs the-Sun is at, you know 
the Azimuth of the Sun, ard it is the ſame of the Stars, whoſe Altitude: 
is nothing elſe but the Number of- Degrees of the Azimuth which are-be- - 
LWAXE.. 
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| betwixt the Horizon and the Sun: (or obſerved Star: ) As for Example, 


if the Sun were in P, his Altitude-or Height wouid ve AP, and the Com- 
plement of his Height would be the Arch Þ T, which is the Diſtance of 
the Sun from the Zenith T ; likewiſe if the obſerved Star were in R, its 
Altitude would be CR, and the Complement of its Height, that is, is 
Diſtance from the Zenith, would be the Arch RT. TheRiling Amplitude 
is an Arch of the Horizon comprehended berween the Point the Sun or 
Star Riſes at, and that Point called the true Eaſt: As for Example, if the 
Sun (or Star) ſhould riſe at the Point C, O being the true Eaſt of the 
World, the Arch OC would be the Riſing Amplitude; the ſame is to 
be underſtood of the Setting Amplitude either $outherly, or Northerly, 
according to the Suns Declination; but of this more in the following pro- 
poſitions, when we come to treat of the Amplitude. 


t— 


PROP. XEV. 
Of the Almicanterabs, or Almicanters, 
S, HAT are the Almicanter.chs, or Al»:icanters ? 
\ A } 7. They are little Circles, Parallels to the Horizon , 


apd drawn one above another from the Horizon unto the 
Zenith, as you may eaſily underſtand by this Figure, where 


G H being the Horizon, EI, R'S, OP, MN, and the other Circles 


Parallel tothe Horizon, are called Almicanters. 
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a they: called Mnicamerahs ? oil; 12 ot 
{71 The:-Nams wgs-given by tht: Jrabign Aſtronomers, whenthe Mas 
thematical Sciences Nourifhed:'& their! Efnpire, and in their Language 
. ſignifies only Circles of Alricude. Aﬀterwards Aſtronomy ſpreading, trom 
them tous, brought along with it matiy ſuch Arabian Words. 
S. How many Almicanterahs are there ? 
. T:; Thereareas many as one can-imaginPoints'or Parts.in the Azimuth, 
for they- are-infizirte as well as. the: Meridians, nevertheleſs we: ſeldony- 
reckon more than there are Degrees from the! Horizon to the. Zenith, 
S. For What uſe are theſe Circles? - X oP | 
T. Their uſe is but ſmall, for they ſerve only to mark the Altitude 
of the Sun or Stars, which the Azumuth cango without them, 
S. How are theſe Circles of Altitiide counted ? 
T. They are counted upon the Azimuth, or Vertical Circles, from the 
Horizon tothe Zenith. p | ER 
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PROP. XV. 


Showing which of the ir cles of the Sphere .are maſt uſeful 
in Navigation; and of the Latitude , and Longitude. 


conſiderable for Navigation, . that:I may take particular 
notice of them. Iz os 
w _T. The moſt conſiderable are the 24eridian, the Horizon, 
and the Equator, (or Equinoxial.) ef 42 | 
-S.: Why thoſe:Three Circles more than others ? - 
: T. Becauſe their uſe is for determining the Larirudes and Longitude, 
which is the-principal part of Navigation, as ,you will find when you 
come to Practice. | Rd Fo | 


mA ov 
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S. Oo all the Circles you have Treated of, pray tell me the moſt 


Of Latitude. 


SVVE AT is the Latitude of a place? 
T. The Latitude is nothing elſe but the Diſtance of a place or 


Zenith thereof from the Equinoxial, and therefore when you will know 
where you are arrived, you muſt find out ( by your Obſervation) how 
many Degrees and Minutes your Zenith is Diſtant from the Equator or 
Equinoxial, and that ſhall be your Latitude, which is always equal tothe 
Height of the Pole. To define it more Aſtronomically , | ſay, that the 
Latitude is an Arch of the Meridian Comprehended between my Zenith 


and the Equator, and that the Etimology of the Word ſignifies only 
TU A 7 L Breadth. 
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Breadth. (Remember that the Latitude is always counted fromthe Equi- 
noxial'to the Poles of the World, fo. that there axe: go Degrees of. Lati-- 
tude North, and go more of: Latitude South.) 


Eſſay. 


_- Fo put an inſtance , ſuppoſe now: your Ship: was in North Latitude 
43 Degrees 30 Minutes: £ defire you would tell me what that menus ? 

S. I conceive it means that my Ship is Diſtant from. the Equinoxiat 
Northward 48 Degrees 30 Minutes. 

PT. You have it.. 


Of Longitude. 


Ss. '7HAT +» the ——_— 2 place ? ERIE 
{ T. The Longitude of a place, is nothing elſe but the Diffance 
from the firſ# eHeridian, to the Meridian that paſles through the Ze- 
Nith or place: whoſe Longitude you deſire to know ; but to define it as. 
the Aſtronomers do; it is an, Axch of the Equator (or Equinoxial) Com- 
prehended between the firſt Meridian , and' the Meridian that paſſes 
through the Zenith or Point Vertical of the place, . ; ; 
S. What ſignifies the Word: Longitude ? nn 
T. It ſignifies-the Length, (of the Earth.) And you- are to remember 
that the Longitude is always counted from the firſt Meridian, ſome coun- 
ting altogether Eaſtward, and other boths Eaſtward and Weſtward. 
| 5 


Effey; (of the Longirude,) © 0 


. Seppoſe-now that: your Ship is arrived in the: Longitude of 6 Degrees : 
F demand what that means ? | 
S. That means. that mFShip is Diftant from. the-firſt Meridian Eaſt- 
ward 6: Degrees.. But why is the Latitude of ſtveral Denominations ? 
Or why do yon make a Difference-in the Latitudes, calling one Latt- 
tude North, and the other Latitude South-? | 
T. It is only to know on which ſide of the Equinoxial we are , whe- 
ther we be Northward or Southward of it.. 


_ 


Boot AS T@ONDOM T7. 


75 


"-P'R'O'P;-XVL, 


of the Myidien Altitude of the Sun and Stars , uy of 
107 thei Derlination; | 
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£97. HAT 65 the Meridian Altitude ? | 
W T. It is the greatef Height of the Sun, or Star , above 
the Horizon, which happens every time "that the Sun or 


Star comes to our Meri (from whence it is properly 
called Meridian Altitnde.) 4 | 
S. What ſignifies hs, Moe Made; ww 
"T. It ſignifies only 2 therefore. when we call it Meridjan 


Altitude, Ei is the ſame 2 v4 we ag, call it Meridian Height. 

S. Why do you take more notice of the Aderidjaz Altitude than of 
any other ! ? 

" Becauſe then it 'is the only Time: to. at the Latitude s £ or the 

Diſtance of the Sun or Star from our | 

S. What is. the Height or. Altitude. raya L: Stax? 

©'T. It is the Degrees and Minutes com rehond betweet the Horizon 
and the Center of the Sun or Star : Or thus, It is, the Degrees and 
Minutes of the Sun or Stars __ above the Horizon. ® 


TY F 
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of the Sun and Sears Derlintion. 


*V HAT. is the Declinurion | ? | 
V T. The Declination is nothing elſe ; but the Difance of the 
Sun or Stars from the Equator; but to define it as Aſtronomers do, 
is an Art of the Meridian comprehended between the Equator, (or Ec. 
nox1al) and the Sun or Star. 

S. If it be only the Diſtance of the Sur br Star from the Equinoxial, 
It is then the ſame as the Latitude of a place according to what you haye 
already _—_— ES 

.T.' Althbo it. "WE the ſame there is 2 great Difference; for theÞ.ati- 
tude a a Place. never. Ganges 2. but. the Declination Changes every 


S. I it not the Primun Mobile (or ninth Heaven") whidh! is the Cauſe 
that the Declination of the Sun Changes ſo often as it doth ? 

T. No, for if the Sun and Stars had no. other moving\thim that 
Primam Mobile (from Eaſt to Weſt) their Declinations would hea _ 
the fame, for they would bealways at the ſame Diſtance from, theEqua- 
;tax3 wathit tis their own:proper: moving upon'the Poles-of the Zodiack 
whichjs the: Gate! of ity; forcasthat Cirote cars or croſſes the Equator 
png} » 2d the Sun and Stars moxd e—_ ſame-Poles! amd2w05kþe 


ſame 


and Libra, (that,is about-the 1oth..of March, and 1 ith. of September, ) 
he hath no-Declination, for he' is then at the Equinaxial.. ROW 
_ S. How muchis the greateſt Decltnarion of the Stars ?* ' '', _ 

T. The . Neclination of the Stars "differs | according to, their Lati- 
tude and Longitude, of which we ſhall ſpeak in its du | hh 
© $.* Is there nothing elſe. tor be. known* concerning 

T. Yes, there is much more that a | ——_ or an Artiſt muſt know, 
but I ſhall reſerve. it untill the Third Book;, 'where \it will find a more 
proper place than this, which is only deſigned for Principles; however- 
L defire you would take a particular notice of theſe:Propoſitions, they 


; PACE. _ 
e. Suns Declina- 
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being very. neceſſary for Navigation.. 


Uh PROP. XVII, | 
The Complement of the Altitude of the Sun, Stars , and' 
Pole above our Forizon'; | alſo the ' Complement of the- 
+ Latitude, of the Declination , and of the Sun. or Stars 
2+: Diſtance, from aur Zeniths- ) iggth, marbhint 544 35 3; of 


| 
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1 I JHAT is the Complement of the: Ahitade? i 
\ A } T. It is the Degrees that the'Sun or Star is Diſtant from: 
{| our Zenith, which beingadded:to the Degrees of Altitude - 
25.50 makes up the-go Degrees that-our Zenith is Diſtant from 

_ the Horizon, for Complement fignifiesonly that whick makes op;eom- 
' Pletes'or finilhes,{o that: the Complement of the Height of: the-Pole 
it ba Is. 


hd 
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s et -zht of the Pole Gs Altit ND 260 wh tar 
ec.56l 7 that its Complement. is 40 Degrees, Nr] 
$1 Number b ae, 49, that can make 1 up the © 9 Dogon FOO 


'E The pinbur king of the © Lickude is the Height of the Equinoxiel 
above: the Horizon ;. for. you know that theLatitude is the Diſtance of 
our. Zenith front the Equinoxial, and therefore if we are but $2 De- 
grees from it., the Hei eight of the Equinoxial above the Horizon mnlſt: 
rieeds be* 38: Degrees ,. for elſe there Sd, not be go Degrees from our. 
Zenith to the Horizon as there. are, andit is thoſe 38 Degrees which 
in. this Example I call the Complement of the Latitude, becauſe ( as hath. 
been wa they complete or make up. .the go Degrees. that our Zenith is. 
Dilkgz 3 rom the Horizon.,, _ 

hat is the Sun or Stars Diſtance from our Zenith? © | 

7 It is the Degrees-and Minutes comprehended between the Zenith 
and the Center of the Sun, or Star, fo that their Altitude is always the: 
Complement of their Diſtance from our Zenith, (atid then the Degrees. 
| accounted from our-Zenith to the Horizon ) and their. Diſtance from 

r Zenith is the Complement of'itheir Altitude, (and then the Degrees 
are accounted from the Horizon to the Zenith , I mean that the Degrees 
begin at the Horizon.) 

S. What is the Complement of: the. Declination ?: , _- 

T. It is an Arch or Number of Degrees comprehended between the. 
Sun or Star, and the neareſt Pole of the World, A 
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Of the Difference i in Latitude, and i in Linginde. 


IAT is the Diference-in Latitude ? ail wv T6518" 
TD. The Difference in Datitude' is"the Degrees and Mi 


TY ) 


- nates comprehended between two Latitudes. : 
S. How is the Difference of Latitude-ta.be-known' EY 
T. By SubtraCting the leſſer Latitude from the greater, when they 
are both on the ſame ſide the Equator ; that is, both North or both South: 
and by adding it when they are. on different. ſides, the. one being North. 
Latitude and the other South. 


Example. 


11, The/ Principles of \. 


EET EEE $1 15500 SR 1 


STE RT7T 


'Examipl wie. F1 & os \ tit WY 


. 
- 4+ . 


If I depart from the Latitude North 'of 50 Degrees 30 Minutes , and 
find by my Obſeryation that, ] am arrivedin the Latitude Noxt. 9h, 47 
| Degrees; the Difference of my Latitudes will be 3 Degrees 3c 2M LES > 
For if I SnbtraC&t 47 from 56 Degre s zo Minutes, the Rerndln er Will be: 
3 Degrees go Mimnes , forthe Difference of my Latirndes: , 
S. Muſt I Subtract always the lefler Latitude from the greater ,-.to 
know or have my Difference in Latitude 5 _ "66:5. 

' T.. Yes, when they are both,on the fame ſide'of the Equinaxial, that. 
is, cither both North Latitude , or both South rode - Pit by hen.they, 
are not, or that one is North Latitude ; and thieorher South, then they 
muſt not be Subtracted one from another , but added together, as this 
Example ſhoweth, ; 1 2 T. idad wh: >-8 heck - btn 

If 1 depart frem the Latitude North of 4 Degrees 15' Minutes, 
and I find by my Obſervation that 1 am arrived in. the Latitude South of 
3 Degrees 30 Minutes, -my Difference in Latitude ſhall /be 7 Degrees 
45 Minutes; . for 4, Degrees 15-Minutes, and, 3 Degrees” 30 Minbites 3 
being added together will come to 7 Degrees 45 Minutes... © © 

S. Suppoſe that from. 4 Degrees 1 5 Minutes of 'Latitnde North , 'you. 
had Sailed juſt to the Equinoxial, what would you do then, for you 
could neither Add nor Subtract. 6 hp w_ 

T. In that caſe the 4 Degrees 15 Minutes would be the Difference ig, 


Latitude. © ' C 
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_ . Of the Difference in . Lompitude. 


F. k HAT is the Difference in Longitude ? | 
- V Y 2. The Difference-in Longitude is the Degrees and Minutes 
comprehended between ry Mierigiany or, be een the Longitude of your | 

departure, and the Longitude of the place w:4 are arrived at. 

S. How is the Difference in Longitude to be known? , | 

T. Only by Subtrattang; thelefſer Longiruts! from! the" gpeater , and 
the Remainder will be the Difference in Longitude ; but you are to 
remember that when you.crals the. firſt Meridian, or / one: Lonpi 
been the Eaft fide of: it ,j andthe: other, onthe Weſt ;'or.one on Ft 
and the other an, the: Faſh,; you-muſt always add; 360: Degreps ty the 
 lealt of the Longitudgs; to: have their Difference. WS 
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Example, * \- 


If I depart from the Longitude of 6 Degrees 3o Minntes, and Sail 
Weſterly untill T am arrived in the Longitnde of 358 Degrees: I fay 
that my Difference in Longitude' ts 8 Degreees zo tes, for if you 
add' 260, to'6 Degrees 30 Minutes , there will come” 366-Degrees- 30 
Minutes, from which if you Subtract 3 53 Degrees, (the Longitade you 
are arrived at) the Remainder witf be T Degrees 30 Minutes, for the: 
Difference. in Eongitnde; (ſince 1 have Saifed* the neareſt way from the: 
Longitude. of 6 Degrees, to the Longitnde of $ $$ Degrees.) 


eAnother Example. . ', , +. 


If I depart from the Longitude of 357 Degrees, and Sail Eaſterly 
until I am arrived in the Longitude, of. 4 Degrees. 15 Minutes, I ſay that 
my Difference in Longitude is 7 Degrees, ks, Minutes, for if; you add 
360 Degrees to-4 Degrees: 15 Minutes,..therg will come. 364, (Degrees): 
15, Minutes, from whick if you Subtrath 297 (Degnees) the, Remainder 
will be 9 Degrees 15 Minutes for the Difference in.Longitude,.,{ lace L 
have Sailed the neareſt way fromthe Longitude of 357 Degrees ,- to: the: 
Longitude of 4 Degrees 1 5 Minutes, ) but. you are, to-;take notice that. 
this/ is tobe: abſerved only by thoſe that reckon or copnot the whole Lon- 


gitude. of the World (360 Degrees), without dividing|it: But.. r thoſe. 


that will have the Longitude of. ſeveral Denominations y a ing.thas part: 
of the World which is on the Eaſt fide of the firſt Meridian. Ealt; Lon-- 
gitude; 'and what ig onthe Welt lide of it. Weſt Langue: Gbecaufe it 
is more eaſe to them;) I fay in that caſe they muſt obſerve. the ſame. 
things as for the Latitude; I mean adding the two Longitudes together, 
to. bave their Difference. when they are of Different Denominations, ſince 


they count their Degrees from the firſt Meridian Weſtward in the ſame - - 


manner. as they are counted ,on the Eaſt ſide. gf it , I mean by 2, 2, 3.. 
and ſo forth, untill 180.. KEE AY Y 2 ©23.35 
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LOT TO JONEDIS HE EDS DT 19 90031TE 90TBL 21 
« IDLE elit ood Ditch hey no3roG rag 107 0 
S. HAT is the Amplitude Ortive ?- : | 
\ A T. It-is the Degrees and. Minutes: that the Sun or-any 
1 Star riſes Diſtant from the: true Faſt Point : Or-alſe.thus,,, 
the Amplitude is an Arch of the. Horizon Comprehended: 
between 
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between 9 true Eaſt, 2ndfhe Point that the Sun or Star Riſes at (either 

Northward or couthward ) "as" was. Demonſtrated to you' io the Figuse 

of the 13th. Propoſition. 

' S. "Why do you ſay cither Northward-or Southward * _  .. | 
T's Becauſecthe Amplizyge, differs ;2ccording to the Declination,, . 
when the;S [4g lnatiqn »his {Amplrage. is alſo North, -bu 
when bi bie De gwagon 2.þis SPARa is alſo-$quth: So. EE 
the: 3Q Da he 13th. TIN 7, 'the.Sun Riſes and 
wo onthe North as of the Lizl , Or..trve Eaſt and. Welt Point, 
but from the..1 1th, of Sepcember, to the Loth. of arch, he Riſcs and Sets 
on the South fide; of it... and therefore there is Amplitude Ortive North, 
and Amplitude Ortive Sduth ; AR Occalive North, and Amplitude 
Occaſive South. - : 
S. What ſignifies Orrive f Ov IB 
T. At ſignifies only Riſing or to. Riſe, for i it is derived from the Latin 

Word Ortw?7, and therefore-when we call it Amplitude Ortive, i it is the 

Tame as if we ſhould ſay the.Rifir a5 arr | 
'S. What is the Amplitude Oc / 

\"F. Its the Number of Degrees and Minutes that the Sun Sets Diſtant 
from etryue Weſt Point : Orelſe thus, it is-an Arch of the Horizon , 
cor ended between thetrue Weſt, and the” Point that the Sun Sets 
at, (either Northward, or Seuthwatd. | 


S. What ſignifies Occaſive ſs. & | 

 F; Occaſive is derived from the Latin Word Occaſws, which ſi enifies 
to: By therefore'when-we call-it Amplitude Occalivey/ it Is 8 RE 
as j- 


you ſay, 'the Setting Amplitude. 


hat uſe is the Amplitude? > > 0 I aft 7, 
7 Its chief uſe is for finding the Variatid 6r "Derhnatio of t the Com- 
pals; from we true North Point. ; Ia - Gems! 
[07-1 08"; 
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S HAT is the Fwalax#* © 77 7 
WW T. The Parallax is nothing , but oy: fot Hort: betwixt 
the Altituds inreſþect. c orizon, and 
the ſame. PE eek the "Sent in reſpect of: th Rein Horizon, 


as you may better underſtand by this Figure. 
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Admit the Center of the Earth to be C, and the Point on its Snper- 
ficies ( where you ſtand) D, from whence you obſerve the Altitude of 
the Sun F, above the ſenſible Horizon AD, (Perpendicular to the Line 
DC;) that Height will be the Angle FDA; but if you draw the 
Rational Horizon BC, (Parallel to the ſenſible, the Altitude of the 
Sun taken in reſpect of the Rational Horizon, will be the Angle F CB; 
and the Difference between theſe two Heights is what we call Paral- 
lax, and to determin this Difference , draw the Line G C Parallel 
to F D. 


Demonſtration. 


It is plain (by the 28th. of the firſt of Euclide} that the Angle G C B 
is equal to the Angle FDA, then the Angle FCG is the Difference 
between the Angle of the true Height FCB, and the Angle FDA of 
the obſerved Height. And becauſe the Angles Alternate F CG and 
CFD are alſo equal; the Angle CF B'wlll be equal to that Dif- 
terence. 


S. What can learn by this Figure and Demonſtration ? 

T. You may learn to underſtrnd the Reaſon, why the Aﬀronomers 
would have the Pilots to add ſome Minytes to the Suns Altitude, pro- 
ving by this Figure that the Suns Height appears leſs than it is, and 
to Correct that error they have made Tables of its Parallax , by which 
they ſhow what muſt be added to their Obſervations according to the 
Height of the Sun above the Horizon, 


© © The Pramciples of Book N. 
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S, What is the Refraftion ? 


'T. The Refraction is the Difference (in Minutes) between the place 
where the Sun (or Star) is, and that where it appeareth to be, which 
Difference is cauſed by the continual vapors,. and exhalations, which 
the Sun by his heat draws up into the Air, (from the Sea and Land) 
which makes him appear higher than he is at his Riling, or Setting, 
or when he-is near the Horizon. ER 

| & Are there Tables for the RefraCftion ,, as welt as for the Pa- 
rallax ? | 

T. Yes, there are ſome;, which: ſhow what Minutes Aſtronomers 
would have us to Subtract from the Sun or Stars Altitude, (or elſe add 
to its Diſtance from the Zenith 3) but I cannot recommend them to you 
as very ncceſlary in Voyages Southward, knowing that they are of no 
uſe (where or when the Sun is not-far from the Zenith) becauſe we ob- 
ſerve only the Meridian (or higheſt Y Altitude of the Sun, which in thoſe 


Parts is void of all ſenſible Refraftion; however I ſhall inſert them. here 


r your Voyages to the Northward. 

S.. Why are they not as:neceflary in our Voyages to the Southward , 
2s in thoſe to the Northward ? | 

T. Becauſe that in Sailing to the South we come ſo much under the 
Sun. that its Meridian Altitude (which all Ptlots' obferve to find their 
Eatitude) is moſt commonly exempt or void, of any ſenſible Parallax, 
and RefraCtion. But it ts not ſo in Sailtng Northerly, or Northward, 
to Fce-land, Green-land , or other places near the Poles ; becauſe often 
Times, the Meridian Altitude of the Sun is ſo low, or little , that there 
muſt needs be ſome ſenſible Refraftion, and therefore they are here 
preſented to yon, to make uſe of them at ſuch a Time.. 
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of Philip Lansberg , ( 4 Dutch-Man. ) 
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| A Table of the Parallax of the Sun, according to the Obſervations 
of the Famous Ticho-Brahe. 
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S. :Of theſe Two Tables (of the Parallax ) which do you counſel me 
to make uſe of ? 

T. Truly it is no great matter which; for the Hollanders generally 
uſe that of Lansberg, as well for the Parallax, as for the Suns Refraction - 
in their Practice at Sea, contrary to the Aſtronomers, who prefer thoſe 
of Ticho- Brabe, | | 


: The Uſe of the Tables of the Parallax. 
T.FF youthave obſerved the Altitude,of the Sun, you muſt look for the 
I Degrees of it in the firſt Column on the Left-hand, ( of the Table 
you make choice of ) and over againſt it in the Columin of the Parallax, 
you will find the Minutes and Seconds of the Parallax, which muſt be 
added to the Degrees and Minutes of the Suns Altitude to have its true 
Height : But if you have obſerved the Suns Diſtance from your Zenith, 
you mult look for the Degrees of it in the third Column, ( over which 
1s written the 'Diſtance from the Zenith, ) and over againſt it on the Left- 
hand Column of the Parallax, you will find the Minutes. and Seconds , 
which muſt be Subtracted from the Degrees-and Minutes obſerved , and. 
the Remainder wiil be the Suns true Diſtance from your Zenith. 


— 


E. xample. 


The Suns Meridian Altitude , by Obſervation bcing 2a Degrees,. E 
require the true Altitude. 

D. A. 5% 

Altitude by Obſervation . - 0 + + ire 2 Is 

Parallax (according to Lansberg) added .. . .. . oo oz. 10 


The true Meridian Altitude . . . , ., 20 02 10S 


eAnother Example. 


The Suns Diſtance from my Zenith by Obſervation being 70 Degrees,. 
I require the Suns true Diſtance. : 
| D. MM. 9: 


The Suns Diſtance by Obſervation . . . . . 70 ©o oo 
TTheParallax (according to Lansberg) Subtracted' , oo oz 10 


Remains the true Diſtance of the Sun frommy Zenith 69 $7 50 
S. Why have you faid nothing of the Parallax of the fixed Stars? 


T. It is becauſe-they are ſo far Diſtant from-:us, that, they have na 
| Enſible Parallax.. _ 


i 
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A Table of the Refratttons of the San, according to the 
Obſervations of Philip Lansberg, and Ticho-Brahe. 
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A Table of the Refrattions of the Fixed Stars, according to 
the Obſervations of Ticho-Brahe. | 
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The ſe of the Tables for the Refrattion, 


T = the Refraftipn makes the Sun or. Stars appear higher than they 
- -J, are, it muſt be SubtraCcted from the, Sun-or Stars Altitude; and. 
therefore-after you have obſerved their Height , you are to look for the - 
Degrees of it,” in'the firſt Column of the” Table (you make -choiſe- of) 
and over againlt it in the next Column , you will find the Minutes and 
Seconds of the Refraftion, which muſt be Subtrated from the Degrees - 
and Minutes of the Sun, gr Stars Altitude, to have their true Height : , 
But if Fon obſerve, or-count only the Sans Diftance fram the: Zenith , 

you muſt look for the Degrees bfits Diſfanceih the third Column ( where: 
= ſee written at the Top, the Diſtance fromthe Zenith ) and in the next. 

2olumm of the Refextion (on the befrhind): fou:-will find;the Minnotes 

and Seconds which muſt: be added 'to the-Degrees and Mitmtes obſerved ;. 
2nd the. whole will be-the Suns true Diſtance. from your. Zenith... 


* 7 fi : ; « 
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Examphe, . 
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; Example. 


The Suns e Meridian Altitude by Obſervation being 10 Deg rees : 
| 1 require the true Altitude. 
| = Af. &. 
The Suns Altitude by Obſervation . -: 10 OO o0o. 
The RefraCtion (according to Larsberg ) Subtrafted . oo 08 15 


Remains the true Meridian Altitude . . -'. . og 51 45 


But if in the Obſerved Altitude there is both Parallax and RefraRtion ; 
you muſt Subtra(t them one from another , and the Remainder of the 
Refraction being SuhtraCted as before from the Suns obſerved Altitude, 
the Remainder will be the true Meridian Altitude; but if you will know 
the true Diſtance of the Sun” from your Zenith, you mult add the Re- 
mainder of the RefraCtion to the obſerved Diſtance of the Sun from the 
Zenith, and the Sum will be the Suns true Diſtance, (from the Zenith.) 


Example. 


The Suns Altitude being by Obſervation 1 2 Degrees «1 require its 
true Height. 


The Reiraction of the Sun, for the Altitude AC S. 
of 12 Degrees ( according to. N—_— ) "97 3 
The Parallax, Subtract . . #3 18 
The trueRefraction. . « ©» .. + ONS: » 4 © 
D. AM. $S 
annuce by Obſervation . - » ©. + & oz 12 ©0 00 
The true Refrattion Subtraft . . . . . . + « 00. 04. 50 
The true Height of the Sun;. . . A | FI. 5$..40 
| Example 2. 
The Suns Diſtance from the Zenith beizg by rms 78 Degrees : 
I demand its eruc Diſtance, 

The Refradtion for the Diſtance of 78 Degrees (or Ad. s 
rather for its Complement) Is AY to — k»: » Ps 
The Parallax s . . * + . Ew» 420 


The true Refration O44» > + 6 


Diſtance 


89 
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13 19 ; : D. 4... S. 


23 Yo 11017 050.3 5 2643 195 
Diſtance by Obſervation . . . . .  .. . . 978 o©0 @o 


The true RefraCtion to be added . . . , . , 09 o4 5o ' 


The true Diſtance from the Zenith . . . . 78 o4 50 


Note, That in Navigation it is not neceſſary to account Seconds, ex- 
cept ther2 be above 30, and then you are to add one Minute more than 
is marked in the Table, but elſe we take no notice of them : As in the pre- 
cedent Example, having found the RefraCtion to be 7 Minutes 5 Seconds, 
and the Parallax 2 Minutes 1 5 Seconds; you ſhould have SubtraCted only 
the 2 Minutes of Parallax Som the 7 Minutes of Refraftion, without 
taking notice of the Seconds, becauſe they are under 30, but if you had 
found the RefraCtion .( for Example) 7 Minutes 45 Seconds , and the 
Parallax 2 Minutes 50 Seconds; then you ſhould have Subtracted 3 Mi- 
nutes of Parallax , from 8 Minutes of Refraftion, becauſe the Seconds 
are above 30, and that you muſt add one Minute more for them than 
your Table ſhows: For thus your Computations will be more eafie and 
expedite, than if you ſhould reckon by Seconds. 


A Table of the Refraition of the Sum, to be made uſe 
of without Parallax. 


| o= JS 
The wel The net 
Alti- 2 6 Alti- 2 8 
tude. == rude. 0-4 
| [Min. ” S| Min.” 5 
.@ 4-48 } © $01; 7&3 
1 | 23 | 8g I 12 |..6 78 
2 | 17 |/ 88 1 13] 6 |] 77 
3 | 14 | 87 [14] 5] 76 
4 | 13 | 86 Si S499 
5 | 12 | 85 16 | 4 | 74 
dimiWwi. i7| 4 | 73 
7 | 10 | 83 18 | 3 | 72 
Sj Vim 32. 
o| 8 | 81 20] 2 | 70 
10 | 7 | 80 21 1 | 69 
ir | 7 | 79 | 22| x |68 | 


The ſe of this Table is the ſame s that of Ticko and Lansberg. 
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.-S, Gan you aſſure me by your own experienceof the RefraCtion of the 
Om /"ocv_ Fo II TIE 7 © IT 
T. Icannst aſſure you of it by. my own experiencei{becauſe my Voyages 


have been to the South) but the Hellanders can, bavipg had a very ſenſible - 


Example of it, in a Voyage they made to Nova Zembla, in the Year 
1596. -For being forced tg. Winter there becauſe of. the Ice (the Seabe- 
erp Frozen) they ſaw the un 14. Days ſHoner than they ſhauld have dang z 
the Refraction Waking the Syn appear above the Hqrizopz, when; they: 
were ſure (by his Dec 
yet under it. . | Lo | | 
-. S. Ifir beſo, there-is ſome reaſon to. belieye it.,, buy 1 wiſh you would 
roy the Refradtion y ſome Demonſtration.to take off all daubts; and 

une ME SFURCanR.. oo oo ot a of. 
{ F*'To ſatisfy rhrinth t,:puta Ring, Half a;Crownor the like, into 
1 Bafon, and go backward.amil you can ſee it rip more, then ſtapd, and 
order ſomebody to fill the Baſon with Water ; which done, the Ring 
or Half-Crown will appear very plain to you , and that if you go yet far- 
ther backward; the reaſon is, becauſe the. Water. is thicker than the 
Aig,, through which only ' you ſaw it at firſt ; and therefore if Bodies 
under Water , ſeen through the ſeveral tranſparent ſubſtances of Water 
and Air, appear higher than they realy are; you may thence imagin,that 
the Sun or Stars ſeen through the diffexent traniparent ſubſtances of the 
Heavens and Air may be refracted , ſo. as to appear higher than they 
hkewiſe really are. | 

S. Hath the Moon any Parallax ? 


T. Yes, aid for my Part I ſhould rather Counſel yay to-make uſe of 


the Table of the Parallax for her , than for the Sun; it- being the opinion 
of ſeveral Modern Authors, that the Sun has no ſenſible- Parallax (becauſe 
of. his great. Diſtance from us) however L have given you the Tables of 
thoſe Famous Men who are nof of that mind, to try the truth of it by 
your own experience, when you come to places convenient for Obſerva- 
Yon, and whoſe | atitudes arelwell known : | 

SB $20 F324 | 


{ 


ination, and the Height. of the Pole). that he was . 
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4A Table of as Parallax of the Moon — to rhe 
£$3-2Y "Obſervurions 'of Titho-Brahe, 


Sermidiatherers of The Farth.” 
$2 | 53 | 54|_55s | 56 | 57 | 58 | 59 | 69] 
| RFooce of the ig 


1x 


Parallax. © 


HAM | 
' 61 | 60+ 
Gl 


21 W043 2UeYIG 


92 .\ The Principles, of. _. | Boax. Iþ 
4 Table of the Refrattion of the Moon., according to the 
Obſervations off Ticho-Brahe. 
I w] = 
| EZ = S 8. | 
"| = | -#t& 5 = 2 
5-81 A No >o = NW 
Got g|8 Polls |S. 
[Fo 2|=7 Fol 2 [SF 
F110  F=| 
$8 2 28] |. = 
CV. 0 a - 
| © | 33 | 9o- 21 5 69, 
, 1 | 25. | 89 22.| 5 | 68.| 
5 > © | 20 | W 23 | 4 | 67-| 
L 2 1217 1 87 24 | 4 | 56 
, 4 | 15. | 86 z5 1] 355: }, 
5 | 14 | 85 26 | 3 | 64 |: 
.— . 6 | 14| 8, 27+ 31 63.|: 
: 7+ | 13 | 83 28 | 2] 62- 
8 | 12 | 82 29 | z | 61 
9 | 11 | 81 ' 3o | 2 | 60 
: 10 | 11 | 80 314 3 | vp 
11 | 10 | 79 | 32. 3 5 
12 | 10 | 78 33 | rt | 57 
»] 2177 3] T39}: 
14| 8 | 76 35] i | 55 
5] 8| 75 36 | r |54| 
16 | 7 | 74 371-1 ] 535 
7] 7173 38 | 1 | 52. 
18| 6 | 72 39 | o| 51 
91 ©] 71 40 © | JO 
20-1 5.1 70 411 0149 


The- Uſe- of theſe Tables-are the ſame as thoſe.of the Sun, and there- 
[fore need no farther Explanation 5 and for the: reaſon before-men- 
tioned, I kave omitted the Seconds. = 
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| ag 2 1d (133) J £75 of 19149 
SY HAT is a Clam © OALWOLOI SAT LAW SYTES OJ BUNK 1 vt: 
T. It is a Space of the Earth Comprehendcd between: 
| * two Parallels,. ſo that on, one-ſifle of it. the-fongeſt Day in 
the Year ſurpafles by halfan hour the longeſt Day in ths- 

Year on the other fide, ---—--- | aut, 
S.. How many/Clmes arethere ? | 


F. There 2re but 24 on each {ide of the Equinoxial; the furthermoſt 


1 
ee [) * 
. 


of which ends at that part of the:Earth where.the langeſt; Day in the: 
Year is of 24 Hours. 2a 6 - 

S. In what Latitude is it that the longeſt Day in the Year. js of: 24 
Hours. | ed ai £12 | 

T. It is in the Latitude of: 66 Degrees 3o Minutes , or 5n the Places - 
fituated right- under the Polar Circles ( echerwife-eclle al! Circles 
Arctick, and Antardtick ) and no further; becanſe the lofigeſt} Day is 
not to be accounted any more by Hours, but rather by Days, Weeks Y 
and Months, inſemueh that they who dwell right-under the North-pole 
have ſix Monthsof Light or-Day , whillt the Sun is inthe Northern Signs. 
or hath Declination North: and ſix Months Dark or Nighit, when the: 
Sun is in the South Signs or. hath Declination South ;- and contrary-wiſe.: 
they that dwell right-under. the. Sonth-pole. have ſix- Months Day, ,the : 
Sun being in. the ſix Southern Signs, or having Declination South ; and.ſix. 
Months-Night, whilſt the Sun remains. in the ſix Northern Signs,.or. hath 3 
Declinatian North. | >} 
S. Are the fix- Months of Night as-Dark as our-Nights are-commonly., 
to us? - ot; e b 

T.. No, for 2s-the'Sun never gocth lowerunder the' Horizon of thoſe.: 
People than 2.3 Degrees (orthereabout) the Twiltght or Dawning of the - 
Day appears almoſt always, and there is one part of that time that it is - 
conſiderably Light , when the Sun appears to them by Refrition, which» 
happens when the Sun.1is near the Horizon.. 

S. How.can you tell in what Climat-a place is ſituated ? * - - 

T. By SubtraCting.the lepgth of the Equinoxial-Day: (1 2 Hours) from 3 
the longeſt Day. of tho propoſed Place, ad doybling the Remainder to.. 


reduce it into half hours, which will ſhow-in what Glimat>you jare;, or* 
your place is ſituated: As for-Example , Suppoſe-that at- Cambridge the : 
longelt Day in\Summer be of 16 Hours 30 Minutes; ,1f you Subtract: 
12 Hours from it, (the length of an Equinoxial Day) the Remainder will + 
be. 4 Hours'and a half, (for ;o Minutes ts half an hour.) which. being-. 
doubled makes 9half hours, *by'which you know that-Cambridgeis in the 
Hel Nuth': 


Ck 4 Ty, Brinziples of \. Boos 1 
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Ninth Clime 1 from the Equinoxial Northward, fi nce Cambridge has North 
Latitude, and the Climes ES Br 5 aounted: as pheLatirudes, I mean from the 
Equinoxial towards the Pdl 

S. How do you know the length of the longeſt Day of a place ? 

T. By the Latitude of the  Pxgpoſed iplace and the Suns greateſt De- 
clination , which being known, you may eaſi ily find out by the Globes 
and other ways, the length of the longeſt £214 In the nh which you 
my find to agree p62 the as Table, , A 
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i828, [43 46.16} + _| 59 17:1 3C. 16 |. 
; 1 129 13: 5r 360 __ i$8.:417' [50 248]: 
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| Latit. | T==iT* --+ Latit. | Longeſt-Day | 
| i | ; [I c—— 
Deg rees. H. HSM POW - A. 
"0# | IO 14 | "7 m_ 
60 W918 30 j4 ba 'Or 04 
G1 / 18 53 [ 110 Oy 27. 
62/ {19 18 i2j 116 14 22 
65 us 48 40 122 x7 , 06 
6. 22.24. 24 +127. 99..1.55 
6E ZE= XS 32 EE34 ©4+ 5 
60-2] 22: ZE - 48. 1239 3k 36 
= = E == 2 +E45. 99 43 
=== ESE 2 06 | 
Deorees Bays Bf M. 156-03 03 
Degrees. —_ La þi6t o5 23 
67 - je. EE > 166 11 23 
68 [42 OF 6 
EEE 171 21. 47 
69 | 54 16 25 Tin. 
6 6 170 OF 29 
Lin WM N70 181 21 58 
- 73x [74 00 OO 187/06 39 
72 |82 06 36 ry 
73 89 O4 58 of 1 I m_ 4 \ 
3 VU (23 
a < ) im 4 6748 ar} cc} 4 
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B-is the North Pole. 

A the South Pole. 

AB -the Horizon... ---—--- * - 

CD the Equinoxial. 

_ E G..the Tropick of Cancer. | 

- HI the Tropick of Capricorn. The Circles between H C, CF, 
hl ID, DG, are the Parallels that the Sun deſcribes in making his 
Revolution ; that is to fax one every Day*, at one Degree ( of the 
Ecliptick) Diſtance one from another. The Arches under the Horizon 
AB are the Night NIENGs? z. and thoſe. Abayes 1, the Day Arches. 


S. Why is it called a Divett Sphere 's ” | 
T. It- is-becauſe the Sun ;; Stars,, and. other Celeſtial Bodies , aſcend 
directly above the Horizon, and deſcend as directly under:it. gd 
What js there.in a D#ett Spherego be taken notice of ? _ | 
TY You are to take notjge.of the-equality of the Days.and Nights 4 
(that each of them js of 12 Hours) and.the Sun, Stars, and other Celeſtial 
Bodies argias longabove theiHorrzon, as they are under 6; 1"e, | 
7. -When-is. it;called a8 klique-Sphere 7 "of | 
T. It is when one of the Poles is elivated above the Horizon : — that | 
the Horizon cuts the Equator (or Eqninox1al) and all the Parallels Ob- 
liquely, flopingly, or at Oblique-angles, as in the following Figure, which 
ſhoweth how the Earth is poſited to thoſe Nations that dwell in an 


'QBlique Sphere. : 
S, What 


of 
_ 
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S. What muſt I take potice of in the Oblique Sphere? + 

T. You areto take notice that the Sun and Stars have (in reſpeCt of the 
Horizon ) Oblique and unequal Aſcentions ; and Deſcentions, and that 
the Days and Nights are unequal ( except when the Sun is at the 
Equinox.) | 

S. Why are not the Days and Nights unequal, as well when the San 
is at the Equinox, as in a Parallel ? 

T. It is b&cauſe the Equator , 1s not divided unequally by the Horizon 
as the Parallels are, but only into two equal Parts; from whence it fol- 
loweth, that when the Sun is at the Equator, (or Equinoxial) he is as long 
under the'Horizon, as above it z and therefore the Day and Night will be 
then of equal length. - | 

S. Why is it called an Oblique Sphere ? 

T. It is becauſe the Sun, Moon, and Stars perform their Diurnal Mo- 
tions in Circles Oblique to the Horizon. 

S. When is it called a Parallel Sphere ? 

T. It is when one of the Poles is in the Zenith, and the 'other in the 
Nadfr, and that the Equator (or Equinoxial) is Parallel to the Horizon 
as in the Figure following, which ſhoweth how the Earth is poſited to thoſe 
whom we will ſuppoſe to dwell under the Pole, 


QO | S. What 


* —_ . A 


S. What do I kgarg by this Parallel Sphere.7 - . | 

T. You Jeapp.that these.ts 6 Months of. Day-light, and 6-Months of 
Night ; for It is Day all the time that the Sun is ſeen above the Ho- 
rizon , you: cannot doubt, but from the zoth..of arch, to the 12th. of 
September, it will be Day to thoſe that dwell in a Parallel Sphere, under 
the Pole Arick, ( or North Pole ) becauſe the Sun is all that time on the 
North-ſide of the Equator, and is above, their Horizon ;.and on the con-- 
trary,. it will be Night-to them from the: 12th..of Sepreztber, to the 10th. 
- of March; becauſe the Sun will be then on the South-ſide of the Equator, 
and under their Horizon, (except ſome. few Days that the Sun appeareth 
by RefraCtion ;) but to thoſe who dwell under the South-pole (it any do): 
it 1s quite contrary, for they have 6 Months Day when the Sun hath 
Declination South ,. and 6 Months Night when he. hath Declination 
North.. | 

S. Why is it called a Parallel Sphere 2 | 

T. It is becauſe the Sun and other Celeſtial. Bodies -( inthe Dinrnal 
Revolution of the Heavens) move Parallel to. the. Horizon. 
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PROP. XXL. 
Eh of Week 


"# HAT. 7 pie the Wo «3 EY "Mc 

].. : T, It hgnifi a to want fea _ ts be darkened and Wide 
| denfrom our ſigh ts :-- 

S. How many forts: of FRY are there ? 

T. Two ſorts, one. of the Sun, ;and the other of the. Moon... 

S. When is it that thoſe Eeliþles happen ? 

T. They happen when the Sun and Moon are at the ſame Time under 
the Ectiptick; or when they meer arthe Hexdtor Taitof rhe Dragon. 

S, What do you mean by the Headand Tail of the Dragon? 

T. I mean nothing elſe but- theſe two Points on the Ecliptick under 
which the Moon paſſeth, in rfiaking her own ptoper Revolution ; and 
therefore who underſtands well _ the Equinoxes are, may very well 
underſtand what the Head awe of the DISepn. are injhe Ecliptick 3 
for as the Equinoxes are only twoP Its in the Equinoxial 'which mark the 
interſetion of two Circles; to wit, that of the Ecliptick and Equinoxial: 
$0 the Head and Tail of the Drago are but two.Points ui the'Ectiptick; 
which mark the Interſeftion of the: Pe pn arid the ner which the 
Moon deſcribeth, called her Deferent. - 

S. What is-an Eclipſe bf 'the Ian 3 P bots Cf, 

F. It i9when; the: Std ahd Modm are Diaintrically api one to' 
andoher3] andithat-the Earth is:exdttly betwixt them both: 

- S. Whatis the cauſe of the Eclipſe of the Adoon ?. ''.. | 

T. It is the. Earths coming betweew her and the Son , for by chat 
_ tion the” Moon is hindered from the Light” of the Sun, from 

(the borrows her own:-Etght > for ſhe ſhines 'only by. the Suns Light: 
fallingropon her;:afid therefote cannot ſhine when the-Earth-comes be-' 
tweerrandiſtops tliat L1ght. So that” you'are to reckon the Darkneſs of 
the Moon inan-Eclipſe tobe the ſhadow of the Earth fallingupon her. 

S. When is it that tne Sun and Moon'are Diametrically oppoſed one 
to another ? 

T. It is when a Line drawn from the Center of the Sun to that of the 
Moon, paſleth through the Center of the Earth. 

4 Is not the Moon oppoſed to the Sun every time that ſhe is in her 
Fu 

' DP Yes, but not Diametrically, 

S. Do the Eclipſes of the Moon happen always when ſhe is in her 


Fall ? 
T. Yes; and the Eclipſes of the Sun only when the Moon is in Con- 


junCtion with him. 
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S. When is the Eclipſe of the Sun ? 

T. It is when the Moon is between' the Sun and the Earth. 

S. Are the Eclipſes of any uſe in Navigation ? 

T. Yes, if by them the Lopgitude may be known, as ſome would have 


| It; but to tell you my opinion, I'doubt very much of it, ſince the moſt 


Famous Aſtronomers (as Ticho-Brahe, Ptolome, ar ag Metins , 
Keplerus, Hortenſins, Regiomontanus, Lanvbergius, and many mote,) Uo yot 
only differ much one from another in their Obſervations, but \are found 
in a conſiderable erfor, by the known Diftance of ſeveral Places, as you 
may ſee in the 12th. Book: of Fourniers Hydrographie , where you will 
alſo find the cauſe of that error, too long here to relate. | 


"FE, 


PROP. XXIV. 


Of the Latitude of the fixed Stars. 


LA HAT is the Latitude of the Stars ? ; 

| T. The Latitude of: the Stars, is. nothing ele but the- 
Diſtance of any Star from the Ecliptick, ( as the following 
Figure ſhoweth,) and therefore thoſe Stars which are Diſtant 

from it Northerly, are faid to have:Latitude North, but*thoſe which 

are-Southerly, or betwixt the Ecliptick and South Pole of the Zodidck , 

have Latitude South. n : 

$. Is it true that the Latitudes of the Stars never Change ? 

T. Altho the Latitude. of the Stars be not alltogether unvariable or 
nnchangable, it is ſo little, that in 400 Years their change is inſenſthle , 
for as, their greateſt change (of Latitude) is'but of ſome Mintites, - it 
becomes ſenſible in its parts but in a very long time; which is the reaſon 
that moſt Authors write that the Latitudes of the Stars never change, . 
(being not worth ones while to take notice of it.) 


AB (in the middle or the Zodiack) is the Ecliptick. 
K. and H are the Poles of the World. 
GF the Poles of the Ecliptick. 

- GAP, GLF, GMF, GOF, GPF., CRE, are.the- 6 Circles of.” 
poſition ,.- whith' divide-the Firmament into. 12 equal Parts ; by which : 
we know undey- what Sign- any Star is ſituatgd, (altho it be out of the 
Zodiack) for the Circles of Poſition paſs through the beginning of every 
Sign, as this Figure-ſhoweth. "D 

The Latitude of a Star is counted from the Ecliptick towards either 
of the Poles of the Zodiacky ſo the. Arch:C'S, is the Latitude of the Star - 
at C, the Longitude of a Star is to be counted in the Ecliptick ; from _ 
the firſt Point of Aries to. the. Star, according to the ſeceſſion of the 
Signs , that is to ſay, from Aries to Tawurns; and ſo forward. 


ls 


PR OP. XXY. 4 


Of the Longitude of the. Starss.. 


F. 'HAT:. is the Longitude of the Stars? 
F; The Longitude of the Stars is nothing elſe- but the .. 
Diſtance of any Star from the: Vernal Equinox or firſt Point . 


(or beginning) of the Sign Aries; ( according to the. 
Order.of the Signs; or thus, it is an Arch of the Ecliptick —_ : 
NENAEC. .; 


” 
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hended between the firſt Point of Aries, and the Circle which paſſeth 
through the Body of the Star ang Poles of the Zodiack, as you will better 
Igure. ., 


,underſtand by the precedent | 
S. Do the fixed Stops Ch eir F cngide, ? 

- T. Yes, foriti | of t Eſt Aftrono rs that their Longi- 
tude increaſes 5} n hoe r; wikchys ſon merhtog more than a De- 
gree In 71 Ye 

- If it beſo \ the T ble « the g's Locate ſhould be Corrected 


Bs 4s 4th. Year if not ORener. 
T. It is true, andT will ſhow you in- its proper Place how to Correct 


them, as well as the Tables of thogurs St a 
\ [ 


Þ+ R oP. ML [>> 
of the Deainagon of he "Star Fe 


S. HAT is the Declination of hs the Sthrs i ? 
T. The Declination of the Stars is the ſame as the De- 
\ ' clination of the.Sun , -to wit,-the Diſtance of any Starfrom 
the Equinoxial, either Noxthward or Southwarg. 

S. Do the fixed Stars Change in Declination-as well as, is Longitude ?- 
T. Yes, and that is the chief xegſan that the Tables of the'Stars. De- 
clination muſt be Corel, from. time. to time, for the- Newer your 
Tables are , the more. 250, nl wall be 1 ip "our Karnngy 


i. 
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PROP. XXvIE. 


of the Rig Heetion of the Sun and' Stars; * Oblique 
Aſcention ; and Aſcentional Difference. 


T. It is the Point (or Degree and Minute) of the Equinoxial 
which comes with the Sup or.Star.to,the Horizon , and that 
Riſes (or goet}i down) with it, ina Right Sphere. 
S, What ſignifies Aſcention ? 6 
T. It lignifies only to Aſcend or: riſe up, for it is derived of the Lathe 
Word Aſcentio. 


S WW: AT is the Kight-Aſcention of the Sun, (or Stars? ) 


S5 Why 


<< ce - - RT om —_ 
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8. Why do yort call It Right Afcennion? LE Les 
_ T. Itis called Right; "becauſe that in'a' Right Sphere (where the Ho- 
rizon is Right) the Stars andother Celeſtial Bodies, Aſcend Right (or 
Perpendicularly) above the Horizon. — Es 

S. 'Doththe Right Afﬀcention fignifie any thing elſe but; the Point of 
the Equinoxial, which'rifes with the Stn or Star ina Right Sphere ? 

- T. No, for by the Right  Aſcention' we niean nothing ee but the 
Point®or Degree of the 'Equinoxial, which pafſeth by the Meridian with 
the Sufr or Star, in what part of the World ſoever we be, as the fol- 
lowing Figure ſhoweth. : 


N00 


oV* 


- Wherein let the'Sun or-Star be' conceived at A, then'is the Point B: 


(where a Meridian' NAS paſſing through.the Point, cuts the Equator: 
XZBQ,) the Point of its-Right Aſcention : And the whole Arch upon the: 
Equator intercepted between that. Point and the beginning of Arics.,.. is- 
call'd the Right: Aſcention of the Suit or Star, repreſented at: A, 


% 


S. How car you call it Right Aſtention where the Hogizon is Oblique 3 = 


c 


and the Sun and Stars Aſtend Obljquety 7 

T. Well. enough, for in the Oblique Sphere, the: Meridian does. the” 
Office of a Right Horizon, ſince the two Poles are in the Meridian, and: 
the Sun and Stars (carried by the Primum Aobile ) cut or croſs the Meri-- 
dian Perperdicularly, or at Right-angles, in the ſame manner as when: 
they Riſe or Aſcend-above* a.Right Horizon ; which ts a very IS | 
: thing: 


. 


a 


% 
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thing for Pilots and Aſtronomers, becauſe. they ;make-their. beſt and 
chiefeſt Obſervations when the Sprand Stars areupon the Meridian, - | | 
'*S. This would ſeem plain enough to ſome. People;. but- for my part I" - 
&© not yet underſtand it well, pray make. it more intelligible. if you can ? 
_ T. To make it plainer, and more. caliez; you mult conſider, that the 
Equinoxtal ahd the, Zottiack are.two gteat Circles which cnt one. another 
-into two equal parts , in, the two, Points, called the Equinoxes, inthe 
feſt Points.of, be; innings of Aries and Libraz, now it is from the.begin-- 
ning of (the' Si off Aries , that we begin the Right- Aſcention, according 
to the order of the Signs; that'is, from Weft Eaſterly: And therefore 
the Right Aſcention of the Sun (or Stars) is nothing elſe, -but the Point 
or. Degree and Minute of the Equinoxial, that comes to the Meridian 
with the Sun, (cr Stars) which Degrees, are accounted from the begin- 
ning of Aries, to that Point-; and as 'the Equinoxial repreſents to us 
the Time, and that by its Motion we reckon our Days, (ſince a natural 
Day is but the Revolution of (all) the Equinoxial about the World ) 
it followeth that all the parts of the Equinox1al paſs ſucceſſively one af- 
ter another by our Horizon and Meridian ; and therefore the Right 
Aſcentions (which are but thoſe Points of the Equinoxial,, that paſs or 
come with-the Sun or any Star upon our Meridian) come likewiſe to our 
Meridian one. after another in the ſame manner as all the Degrees of the 
Equinoxial-do; that'is to ſay, 15 Minutes of a Degree in one Minute of- 
an hour; one Degree in 4 Minutes of an hour;, and 15 Degrees in an 
hour. So that for Example, 'a Star whoſe Right Aſcention differs from 
another of 15 Degrees, will-come to our Meridian one hour ſooner , 
or later than the other Star; and more o>leſs ptoportjonably, to the 
Degrees of Difference in'their Right Aſcentions | | 
S. As I underſtand” there is no gfeat Diſferexce between the Right 
Aſcentions, and the ÞHongitudes of the World. Ad 
T. If you underſtand! well what the Longitudes of the World are, 
you muſt needs underſtand, what the Right Aſcentions are: For I know 
no-Difference at all; -ſince the Longitudes like the Right Aſcentions are 
accounted upon the Equinoxial, and begin at the firſt Meridian ; which 
in the Right Aſception is. half of the Colure of the Equinox which paſleth 
bythe beginning of Aries; which Colure of the Equinox is alſo a Meri- 
dian, fince it pafieth through the Points of the Equinoxes, and the Poles 
of the World; from which the Right Aſcentions go, always increaſing, 
Eaſtward untill they return to the firlt Meridian or Colure of the Equi- 
noxes, where we count 360 Degrees of Longitude or Right Aſcention : 
And therefore if you can welt diſtinguiſh the Longitude of a place; you 
muſt needs likewiſe underſtand the meaning of the Right Aſcention of 
- the Sun or of any Star. _- 
S. What is the uſe of the Right Aſcention of the Stars ? 
__ DT. Its uſe is chiefly to find what time the Stars will come upon our 
Meridian , that by it we may obſerve our Latitude; it ſerveth alſo to find 
the hour of the Night, as ſhall be ſhown to you in the Fourth Book. __ 
; >- S, at 
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S. What is the Oblique Aſcention ? 

T. The Oblique Aſcention is the Point, or Degree of the Equinoxial, 
that riſes or goes down with the Center of the Sun, or Star, in an Ob- 
lique Sphere. h 

S. What is the A/centional Difference ? 

T. The Difference Aſcentional, is the Difference betwixt the Right 
and Oblique Aſcention; that is to ſay, the number of Degrees contathed 
betwixt that Point of the Fquinoxial that riſes with the Center of the 
Sun, or Star; and that. Point of the Equinoxial that comes to the Meri- 
dian with the Center of the ſame Star, (or <un.) 
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Admit that AN GB is the Meridian of the place you are at. 

TheRight Aſcention of the Star at N, (on your Meridian) is 270 Deg, 

GH being the Horizon. | 

The Oblique Aſcention of the ſame Star at O, is 349 Degrees, and the 
Aſcentional Difference of the ſame Star is 70 Degrees, for if you Sub- 
tract 270 Degrees, its Right Aſcention, from 349 its Oblique Aſcention, 
there will remain 70 Degrees for the Aſcentional Difference of the ſame 


Star. | | 
P PROP. 
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PROP. XXYTHE 
Of the Stars, their Subſtances and Motions. 


5.x HAT is the opinion of the Philoſophers concerning the 
Subſtance of- the Stars | 
T. Their opinion is that they are of the ſame Subftance 

with the Heavens in which they are. 

S. IF it be ſo, how come they to differ ſo much from the reſt 'of the 
Heaven in which they are placed ? 

T. It. is becauſe the reſt of that Heaven is not { thick, and ſo cannot 
receive and retain the Light of the Sun as the Stars can, by which means 
only they become viſible to us. 

A Why are not the Stars ſeen as well in the Day time, as in the 
Night. * 

T.. It is becauſe they are darkened by the great Light of the Sun, (from. 
whomthey borrow their Light) for every body knows the greatelt Light 
darkens the leaſt. 

S.. Do not. the fixed Stars. move otherwiſe than the. Heaven in which: 
they are placed ? 

7. No. 

S;. If the: Stars have no Motion of themſelves, how comes it: then to: 
paſs,. that ſome times. they ſeem. nearer to the Meridian, and at other. 
times further off ? 

T.. It is becauſe of the ſeveral Motions of the Firmament in which they 
are placed, and not that. they change place ; for as-they are fixed in that. 
Heaven, and always. at the ſame Diſtance one. from another, it is altoge- 
ther; impoſlible;. 

S., What do you think of the Su, ſoon, and. other Planers,. do they 
change place. or not ? 

T. Yes, they do; but net-by. their: own Motions , for it is only 
tnrough-the Motion of the Heaven in.which the Planet is fixed. 


— ——_— 


RR OP. XXIX.. 


of the chief Stars; their Magnitude ; . and into. how'many: 
Conſtellations they are divided. 


& OW many Stars doAſtronomers take notice of ? 
#: .  T. Of-1377 Stars, of which 1 241 appear in our. Horizon, 
| (according to the Catalogue left. to us by Tycho, and other 
Ancient Aſtronomers,) and 1 36 about. the. South Pole, which 
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were qbſerved by: Zoorman, (an Inhabitant. of Sumatra in the Eaſt-Indies,) 
and not dong ſince by the-Ingenious:Mr.Z7aly,who correted their Latitudes. 
and: Longitudes. | | 

S. How did they come to the knowledg of thoſe Stars ? 

T. By their Latitude and Longitude , which they did obſerve with 
Inſtruments made for that purpoſe. 

S. How, did they do to know them another time ? 

T. They reduced them into Conſtellations, and to ſuch images, as-to 
their fancy , ſuch number of Stars together did beſt repreſent,, and then 
gave them Names to' find them with more eaſe another time. 
= Who were they that firſt reduced the Stars into Conſtellations and 
images ? 

. The Egyptians, when they made the diviſions of the Heavens as you 
have already read. 

S, Can you prove the Antiquity of thoſe Conſtellations ? | 

T. Yes, with caſe, ſince in the 33 Chap. of Fob, verſ, 31 and 32: 
there is mention made of the Pleiades, Orion, and Arturus. | 

S. Into how-many Conſtellations are theſe 1377 Stars reduced ? 

T. Into 62 Corſtellations, of which Twelve are the Signs of the 
Zodiack, 23 more are in the North Hemiſphere, and 27 in the South. 

S, What are the Names. of all theſe Conſtellations ? 

T. Although I have already given you the Names of the Twelve Signs; 
yet in Anſwer to your Queſtion, I ſhall repeat them again, in the Me. 
thod and Words of the Ingenious Sir Jezaz oor the Elder, in his Chap- 
ter of Coſmography. 


The Conftellations 6n the North-ſide of the Zodjack, are 23 , Vit. 


1. The Leſſer Bear of 10 Stars, whereof 2 of the Second, 1 of the 
Third, 3 of the Fourth, 1 of the Fifth, and 3 of the Sixth Magnitude, 
'This Conſtellation is next to the North Pole, that Star in the Tip of 
the Tail will be but 2 Degrees and 14 Minutes from the Pole in the Year 
1700, and will come nearer and nearer to the Pole for about 400 Years, 
when it will be within half a Degree of it, and then it will depart from it 
again. This is called the Pole-ftar , the Sea-ſtar, becauſe obſerved by 
Mariners, and is of the ſecond Magnitude. You muſt obſerve, that 
both in the Greater Bear , and in this of the Leſſer, there are in either 
. of them a Wain , -called by us Charles's-Wain , made of 7 Stars. each , 
(which is the firſt thing you mult learn) in both which the Wain is fancied 
- by 4 Stars, (the two lowermoſt whereof repreſent the Wheels) and the 
Horſes by 3 ; the Fore-horſe is repreſented for the Pole-ſtar , and the 
Brighteſt in the Wain, is called by Sea-men the Erightelt of the Guards , 
and theſe are to be perfetly known. To find the Place of the Pole by 
this Conſtellation, you may fancy the Pole-ſtar and the next Horſe to 
make an Equilateral Triangle with the Pole, on that Part towards the 
Bright-ſtar called the Guard, and it will point near the Pole it ſelf. : 
P 2 2. The 


Boox Wu. 


The Principles of 


2. The Great Bear of 35 Stars, whereof 7 of the Second, 3 of the 
Third, 120f theFourth, $ of the Fifth, and 5 of the Sixth. Of thoſe 
4 which make up the Wain, that in the Bear's ſhoulder is called Dubhe, 
the Thill-horſe is called Aloth, they are all of the ſecond Magnitude. 
Obſerve, that the two Stars called the Guards of the Greater Bear, and 
by imagining a Line to be extended by thoſe two Stars, you will find the 
Pole-ſtar ; and alſo, that the Pole it ſelf lies between the Thill-horſe 
Aljoth and the Pote-ſtar. | 

3. Draco, or the Dragon, a Conſtellation of 35 Stars, that Ties wrea- 
thing betwixt the two Bears; it has but 1 Star of the ſecond Magnitude, 
which follows the laſt but one in the Tail, it hath 10 Stars of the Third, 
and is notable, becauſe it hath Stars in every one of the Twelve Signs, 
and for that the Pole of the Ecliptick lies in the very middle of this Con- 
ſtellation. Ge 

4. Cephens , a King of Ethiopia, a Conſtellation that has not any 
noted Star either of the Firſt or Second Magnitude in it, it contains 
21 Stars. 

. 5. Bootes, the Keeper of the Bear, or Arophylax, has in it 32 Stars, 
whereof 1 is of the Firſt Magnitude betwixt his Legs , called Ar&nrxs 
by the Greeks, and Arimech of the Arabs, a noted Star. | 

6. The Nerthern Crown, or Ariadne's Crown, has in it 2 1 Stars, whereof 
1 is of the Second Magnitude, called the Bright Star in the Crown. 

17. Hercules, whith his Clab, watching the Dragon, contains 62 Stars, 
whereof none of the Firſt or Second Magnitude, there are g of the Third, 
wheteof that in his Head called Ras Algethi is the moſt noted. ; 

8. The Harp, or Yultur Cadens, of 15 Stars, whereof 1 is of the Firſt 
Magnitude, called Lcida Eyre, or the Bright Star in the. Harp.. 

9. The Swan, of 40 Stars, whereof 1 is of the Second Magnitude, near 

the Tall. . 
10. Caſſiopea, who was the Mother of Avdromeda, and ſits here in her 
Chair, ſhe has in her Breaſt a bright Star of the Third Magnitude, called 
Scheder;, there are in this Conſtellatian only 28 Stars, according to Bajerus 
and others. | 

11. Perſens, the Son of Danae, cleared Andromeda, and brought away 
Heauſa's Head ; it contains 42 Stars, whereof 2 are the Second Magnt- 
tude, one in his Left ſide called Algenib, the other in Afeduſa's Head called 
A£lgol, the reſt are of the Fourth, Fifth, and Sixth Magnitudes. 

. 12. Auriga, the Carter, of 40 Stars, whereof one at his Back of the 
Firſt Magnitude, called the Goar-ffar, Hircus, and Capellas 

I 3. Serpentarins, that holds the Serpent, contains: 30 Stars, whereof 
one of the Second. Magnitude in his Head. | 

14. The Serpent of 35 Stars, whereof one only of the Second Magni- 
tude in its Neck. 
hits Sagas or the Dart, of 3. Stars, but none of- any conſiderable: 

els. 


16. The 
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16. The Eagle, or Flying Vulture, of 25 Stars, whereof only ane is of 

the Second Magnitude in its Neck, called Filtur volans, or Agqnila. _ 
17. The Dolphin, of 10 ſiniall Stars, none of theFirſt or Second Mag- 

nitudes, 

- 18, The Lefer Horſe, containing 4 Stars of the Fourth Magnitude. 

19. Pegaſus, or the Flying Horſe, a fair Conſtellation of 23 Stars, 


whereof 4 are of the Second Magnitude, that in the Tip of the Wing is. 


called Marksb, theſe ſaid 4 Stars make a Square. | | 

20. Andromeda, or the Chained Woman, Freed and Married to Perſens, 
containing 27 Stars, whereof 3 are of the Second Magnitude, the firſt in 
the Head, the ſecond in the Girdle, and the third in her Leg. 

2x. The Triangle, of 6 ſmall Stars. £ 

22, Bereniee's Hair , of 13 Stars, all of fall Magnitudes. 

23. Cor Carolj, a ſmall Conſtellation, formerly informes, added by the 
Worthy aud Loyal Knight Sir Charles Scarbrough , of 3 Stars, ſituate 
betwixt the Grear Bear and the laſt Conſtellation Coma Berenicis , whereof 
that of the Second Magnitude is called Cor Carol; in Memory of King 
CHARLES the Martyr. | | 


The Conſtelations in the Zodiack. are 12. , viz: 


T. Aries, the Ram, the Leader of the Flock, containing 19 Stars ;' that: 
which is moſt noted, is that in his Ear of the Third: Magnitude, from 
whence many Aftronomical Tables were formerly Calculated; and fronv 
this Copernicus accompted the Proceſſion of the Equinoctial.. 

2. Fanrus, the Bull, containing 48 Stars, whereof one in the Bull's Eye: 
is of the Firſt Magnitude, called Aldebarar, and by the Romans, Paliliciam ;, 
and another in the Tip of his Horn is of the Second Magnitude: This. 
great Conſtellation has two ſmaller Conſtellations belongingtoit, r. the 
Pleiades, or Seven Stars, in the Bull's Neck ; fometimes they are called: 
Pergilie, becauſe of their Coſmical Rifing in the Spring: 2. Hyades, whichs 
are Five Stars near the Bull's Eye, called ſometimes Sucnle. 

3. The Twins, or Gemini, a Conſtellation of 34 Stars, whereof 3 are- 
of the Second Magnitude , the firſt preceding in the Head is called. 
Caſtor , that in the Neck following is called Pollxz+, and the third is. in: 
the Foot. 

4. The Crab, or Cancer, containing 32 Stars:, two of them of the- 
Third Magnitude , the reſt.of the Fourth, Fifth, and Sixth. 

5. Ehe Lon, Leo, containing 4.3 Stars, whereof-two are of the Firſt 
Magnitude, iz. the Lions Heart-or Regulus , and-that in the Extremity: 
of the Tail called Cauda Leon, very fair Stars ;: and two-of the Second 
Magnitude, v#z. that in the middleot-the three in his Neck, and that. on: 
the top of his Loins. , 

6. The Firein, Kirgo, hath 45 Stars belongs to her, ard one confids-: 
rable of the Firſt Magnitude ,. in the Virgin's-Leſt-har.d, called Sprcas. 


Yirgints or Kindemator... | 
7.. cle 
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7. The Batlauce, Libra, containing 14 Stars, whereof two are of the 
"Second Magnitude ,. 2iz.,ong.in. the Southern Stale called Zanx Aderidio- 
-aalis, the other inthe very End of the Handle called alſo Levx Sepren- 
trionalis, | ; Bo | 

8. The Scorpion, containing 35 Stars, '0ne of the Firſt Magnitude in the 
Body called Cor Scorpionis, and of the Second in the Head, | 


. . k 


g. Sagittarius, 'Or the Centaur, bath, go Stars nit, two whereof are of 


theSecond Magnitude,-one in the Knee. of his Right-leg , and the other 
inthe Heel of the fame Leg: Worſt bo 

10. Capricornaus, containing.28 Stars., but. none of them either of the 
Firſt or Second Magnitude. 

"1 - Aquarins, having 42 Stars init, but none of any conſiderable Mag- 

Nitude, | 

12. Piſces, the Fiſhes, have 36'Stars in them, but none of them either 
of the Firſt or. Second Magutude, _ 


T be Conſtellations on the South ſide of the Z odjiack,, are , 


T1. The Whale, or Cetus, a Conſtellation of 29 Stars, whereof two 

are of the Second Magnitude, one near . his Mouth, and another near 
&cTail, - | ; 
. 2... 7103, .,a.moſt noted Conſtellation of $6:Stars , whereof there is 
.one of the Firſt Magnitude in his Left-ſhoulder of a ruddy colour , and 
another of the ſame Magnitude in his Right-foot called Rigel; there are 
four of the Second Magnitude, one in his Right-ſhoulder , and three in 
his Girdle in a ſtraight Line called the Yard Wand : There are two in the 
Shoulders before-mentioned , two in his Feet, three in the. Yard Ward, 
and three below in the Sword , which faſhion this great Warriour, and 
.are very notorious. | 

3- Eridans, or the River, of 4.4 Stars, in the Extremity whereof one is 
of the Firſt Magnitude called Erar, the reſt are ſmall ones. 
4+ The Hare, Lepns, of 13 Stars, all ſmall ones. 

5- The Great Dog, Canis major, a Conſtellation of 19 Stars, whereof 
that in his Mouth is of the Firſt Magnitude; a great ſparkling Star called 
' Sirius, and one near his Left-knee 1s: of the Second Magnitude ; the reſt 
are ſmall Stars. Fe | 

6. The Little Dog, Canis minor, of 10 Stars , whereof one in his Belly 
called Procyoz is of the firſt Magnitude, the reſt are ſmall. | 

7. The Ship, or Argo Navis, a Conſtellation of 51.Stars, whereof one 
in the Rudder called Cazopxs is of the Firſt Magnitude, and there are {even 
Stars of the Second diſperſed in this Conſtellation. | 

8. Centaurus, or the Centaur, a Conſtellation of 41 Stars, wherein there 
are two of the Firſt Magnitude,” one in his Left-thigh , and another in 
the Extremity of his Right-foot ; there are five of the. Second Magnitude, 
the reſt ſmall. | 
, 9- Crater, the Goblet, is a ſmall Conſtellatian. of.1 1 Stars. 

1 10, Corvus, 
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10. Corons, the Crow, another ſmall Conſtellation of 8 little Stars. 

11. Hydra; the Serpent, containing 29 Stars, whereof one is of the Firſt 
Magnitude called Afphard in the third Wreath, and is ſometimes called. 
Cor Hyare; the reſt are ſmall. ty 

12. Lupas, the Wolf, a Conſtellation of 20 Stars, all ſmall; 

13. The Altar, Ara, of 6 ſmall Stars. "obj 
* 14. The Southern Crown, Corona Meridionalis,. of 13 ſmall Stars... 

15- The Southern Fiſh, Piſcis Notwus, of 12 Stars, whereof one in the: 
Mouth called Fumahant is of the Firſt Magnitude ,. the reſt are ſmall. 
Stars. | 
16. There are 2 Conſtellations more towards:the South Pole', wiz. 
1. The Peacock, Pavo;. 2. Toucan; 3. Gras; 4. Phenix; 5, Dorado; 
6. Tiſcis volans; 7. Hydrai; 8. Chameleon, 9g. Apis; to. Apts Indica ;. 
11. Triangwlam; and: 12. Indus. | | +3 

T here is;hgſides to be noted, the e2ilky-way, deſcribedupentheGlobe 
round about; and ſeveral other little Clouds, or white Spots., the which: 
viewed by a good and long Teleſcopeare found tobe very-many ſmall Stars: 
together, and infinite in number, ſo cloſe, that with:the bare Eye they diſ<- 
appear, and ſeem to be a ſmall Cloud and white Way. So that the Number 
of the Stars mentioned in the former Conſtellations are.n6t all; nor it may: 
be not the Thouſandth part of the Stars ;. for as ſome Eyes may* ſee more: 


of them than others, ſo by Glaſſes {till longer than others more are'feen ,, | 


and may be almoſt accompted infinite. 


acct 
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Of the Magnitude of the Stars , and: their Proportions tothe 
Earth, how great their viſible Diameters are, and Which: 
of them ſhould. chiefly be known: by Pilots, &c.. 


S. 'O W do Aſtronomers detetmin or agree concerning the: Mate: 
- nitude of the Stars? . 
T. They agree by the Comparifon or Reſpect they have*one. 
to'another, (being impoſſible to know it otherwiſe, becauſe of- 
the exorbitant Diſtance they are fromws, and this is their, way. . They- 
ſay that the Stars of the firſt Magnitnde are thoſe which are:moſt can(t-- 
derable,. amongſt which, there is ſome which gives a greater light than. 
others; as for Example, Sirius in the Mouth of the Grear-Dop 1s much: 
Brighter than the Bulls Eye, call'd by the Arabiars, Aldebarar ;.21tho both> 
are ſaid to be of the Firſt Magnitude.: Next to theſe, thoſe which appear” 
alittle leſs Bright or give leſſer Light” are ſaid be of the: Second Magri=- 
tude; then follow thoſe yet a little leſſer} or ofie* ze inferiovr tothe. ſe+ 
cand.tor. the. Third Magnitude ;_and fo the.Stars Gradually decreaſe. un+- 
i. 
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.to the Sixth Magnitude , which is the ſmalleſt of all, except ſome few 
called Nebula or Dark, ( becauſe they are hardly ſeen when the weather 
is moſt Clear,) and ſome other which cannot be ſeen but with a Tele- 

ſcope pr PerſpeCtive Glaſs. ED 

S. Whatay thoſe who compare the Stars with the Earth, to know 
their Magnitude ? | 
T. They ſay that the Stars of the firſt Magnitude contain the Globe of 
- - - -.- + ++ » +» 409 Tikes, 
Thoſe of the Second Magnitude . . . . go Times. 
Thoſe of the Third Magnitude . , . . 72 Times. 
Thoſe of the Fourth Magnitude . . . . $54 Times. 
'Thoſe of the Fifth Magnitude . . . . 36 Times. 
And thoſe of the Sixth Magnitude . . . 18 Sms. 


; 8. How great is their viſible Diamerers ? 


T._ According to the Obſervations of the Famous Ticho-Brahe , the 
viſible Diametes of the Stars of the Firſt Magnitude is but of 2 
"6 and yet there is ſome whoſe Diameter wants fifteen Seconds 
of it. | 


Diameter of the Second Magnitude '. . , . 1 Minute. 


Thoſe of the Third Magnitude . . . 1 Minute, and 1 Min.z* / 
for ſome, . 


Thoſe of the Fourth Magnitude . . - . 2 of a Minnte, 
Thoſe of the Fiſth Magnitude half a Minute or 30 Seconds. 
Thoſe of the Sixth Magnitude the third of a Minute or 20 Seconds, 


- -But this is no Article of Faith, and you are not obliged to believe it. 
For ſince by Teleſcopes tis found that thoſe of the Firſt Magnitude do 
exceed 5 or 6 Seconds in Diameter. 


S. What Stars ſhould a Pilot know ? 


T. A good Pilot ought to know moſt of the Stars of the Firſt and 
pepontt Maguitudes, named in the following Fifth Book , or at leaſt 
theſe Iew : 


The Pole Star. 
The Brighteſt of the Guards. 
The lower of the Pointers. 
The Bull's Eye, eAldebarar.. 
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The Little Dog Procyon. | Tk 
_ The Whales Tail. I mean the Brighteſt and moſt Northern. _ 
- * The$kirt of Boores, Arffrurns, | 
The Eagles Heart. 
The Lions Heart, Regalxs. 
-The Virgins Spike. . | 

S. How ſhall I do to come to the knowledge of theſe Stars ? 

T. You may know them by the =P of a Celeſtial Globe, but the 
ſureſt and beſt way for you is to get ſome pretender to Aſtronomy to 
ſhow them to you; I meanthoſe Maſters that teachit, which for a {mall 

t will grant you your requeſt, if they ſee you are Ambitious of 
ing, and defirous to be an Artiſt : This I adviſe you to, if you 
cannot learn it aboard from your Captain, Pilot, or any other. 
 S. Þ this all you have to fay to meat preſent concerning the Stars? 
= - F."No; for beſides this you muſt be informed concerning the Crofiers» 
(or the Croſs) which are Four Stars in the South Hemiſphere, of great 
uſe to Navigators, in their Voyages to the. Eaſt-Ind:es, when they loſe the 
North Star: And therefore take notice of this their Figure. 


> 
B 


Cox Fort. 
A 


— Ad that the time for Obſervation is when the Star A is Perpendicularly 
Tight under the Star B. 
S. What Star muſt I then make uſe of, for my Obſervation ? 
T. You muſt make uſe of the Star A, (called Cox-foot) or the lower- 
moſt of the Four, 
S. Why that Star? | | 
T. Firſt, becauſe it is the neareſt to the Pole; and Secondly, becauſe 
it is right over it. 
11 T Q $. How 


Mt 
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S. How many Degrees is it the bit FROTFTany 
T. It is now Diftant from the South Pole '28 Degrees. 143 Minutes, 
(as the Table of the Stars Declination ſhowerh) and therefore gre will 


calily know by it fled the ino; N 
Me RT Eon 3 ES Ee None Ig 


may 4 
fure that you os the Equinoxial Lowlies ; ne to if it 


be leſs than 28 Degrees 43 Minntesy, 8s.it warmth of it, ſo 
much will your Ship be to the North of the Eq but if.it be 28 
Degrees 43 Minutes, you may conclude that you are  tider keen 


S. In what Conſtellation is this Star? 
T. It is in the ſame Conſtellation that the eeftof the Elbhati'are, to 
ht, © Saab or the Gees, 
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THE THIRD. BOOK. 
| The Praflical Part if Navigwtio 
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PROPOS TION I. 


of th Sea. Compaſs , That excellent befrmmon of 
Navigation. 


HAT. have you to ſay of the Sea Compaſs ? 
. - T. My delign being to ſhow you only the Efſen- 
tials of Navigation for practice: I ſhall not trouble 
| you, with a.lpng Diſcourte of the excellency and An- 
\.. tiger of the Sea 5 Gompals , and who firſt invented 
hs Phenn 5 prefeatly begin, with ghoſe things which a good Pilot muſt 
ax. ovehtita knaw, of it; init is; the ay lInKrument they haye at. Sea; 
and therefore, I ſay that in a Sea Compaſs as in other Inſtruments, the 
are three things which an Artiſt ſhould know : Firſt if it be good, 
Secondly; its. Uſe, and Thirdly its Defets, and how to Corred them. 
S. :Haw fhall I know if the Compals be good ? 
T. Yay are firſt ro examia the Fly, or Card of it, to make ſure that he 
Flower-de-luce points right North, I mean that the Needie or W yer be 
Q 2 exacily 
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' Card, lganing neither on ane ſide no other. © * 


EP 


exactly under the Line of North and South, which you may eafily know 
by thruſting a Pin at the end af,-the-Wyer through the Card, and if it 
gceth out at the Point of the Flower-de-luce, you may afſure your ſelf 
that it points right North, (variation excepted ): and that all the other 
Rhunebs are as.they ſhould bez you are alſo to ſee, that the ſocket be not 
ruſted , and that it be placed right in-the Cenygr or Ggrx middle ofighe 

S: the Point of the Needle placed always uider theFlower-de-luce 
of the Card, (or Fly ? ) Me | 

T. Neo, for in vine Compaſſes itis placed more Eafterly,. and in ſome 
other more Weſterly, to Corredt the Variation of particular places, 
and for the e:ſe or conveniency of ignorant Pilots ; but he that will be an 
Artiſt, miſt trive a care of Thoſe Sin z and muſt find gar the Variation 
by his Obſervations ,; and Correft } - » according; as be finds it to 
imreaſe ar dimiaiſh:- Beſides, as. the Variation.Changes, theſe kind of 
Compaſſes that have ſerved at one time, may not ſerveat another, there- 
fare you. cannot. be too careful to prevent thoſe Errors, by examining. 
the Fly or Card of your Compaſs, and Correcting its defeQs your ſelf. 

S. Whar is the next thipg robeexamined ? | Aa 

T. The next is the Pinof your Compaſs, for you-mult ſee that the 
Paint. of it. be. nat. blunt. nor. ruſted, that the Card may Swim.well upon it: 
The aid Pin is to be Perpendicular in the middle of the Box, (making 
Right-angleson all-fides) and ought to be of Mettal fit for a Sea Compaſs, 
that is to ſay, of Braſs, Copper,, or Lattin, for if it were of tron, or Stee],, 
Ide-net-CounſeLyourotrult to it: And the fame is to, beabſerved of the 
Rings, which muſt have a free motion; in ſhort, youare to take great 
care: theve be no Iron /at ai), neither to the Compaſs, nor te the Abbitacle, 
= that your Compaſs be not placed near Iron Guns, or other Inſtruments 
of Iron. : hp , 

S. How. ſhall þ know if the Pin be Perpendicular in the. Center of 
the: Box.?- e- A 

F.. Ie is to be known thus, take with an ordinary Compaſs the diſtance 
from the. Point. of the Pin to the Circumference cf the bottom of the 
Rax, or the furthermoſt Circle drawn upon'it , then remove:tle Compaſs 
{> open upon other Points of the ſame Circle, or. Circumference;, and 
if. the other. Foot of the Compaſs fall _ the*Point-ob the: Pin, yon 
may aflure your ſelf thatit ſtands Rerpendicular as it ought to bez bus if 
1t-db not. fall 'ont ©, you may believe that it is-not. well, and therefore 
you are to ſet. it right by drawing; it towards you,'or from you, wntifl 
you fihd itto be. Perpendicular, (this is the way alfo to know if the ſocket 
ef your Card is right- in the middle. © $1.3 23-118 Woes 

S.. What do-you ſay of the Needle 2 "o51uÞ 

F. As to the Necdle, I ſhalt only advife you to Ke it wall touched 

our: {#}f (befpre you go to Sea )-by thoſe Compaſs-Makers which have- 
e Reputation of: having the” beſt. Load-ſtone:,. or: that make-the beſt 


Compaſie:. - - | 
9.. What. 


[9 
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S. What Metal are they to be of? - ._ | 

T. They are to be of the beſt F » and are to be very 
bright or clean when they are touched, y may receive the better 
the AttraQtive vertue of the 
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- Ts chief uſe IS to ſow 1 us at any y Time, on what 

_ part-of the Horizon, the North, South, Eaſt-, Weſt, and 

- all other Rhumbs are; only by looking on the Lines drawn 

on the Card (or Fly.) which repreſent to us the ſeveral Courſes. 

ac jypmye 0 the firſt thing you. are to Learn, is to Bex your Gungeh 
ell, (as they call it) that 1s, to name by heart all the Rhumbs or Poirt 

in orger., - and to:know them as ſoon as you caſt — 


| 7: Bp on. your Compaſs. 


S. Who is he that does not know that ? 
- T. Many young beginners, as well Sea-men as Gentlemen, for whoſe 
| Gake only Lhave inſerted the foregoing Card of a Com 'paks that they may 
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Bclides this you muſt know, | that one only Point of the Compaſs 

( miſtaken ) will bring you 4 Leagues higher, or lower, thanthe deured 

Harbour ib 204.cagngs Gourſe,, Beams if che Courle is of 40 Leagues, 

and 16 Leagues in a Courſe of gues : You muſt know alſo, what 

Point of the Compaſs the Whi k'dver; as for Example, if the 

i bloweth over rthe F lower-de- luce towards the South , 
| w-i0 ict the 2un, and any 


Point off 01 by your Ceidpa al 
S. What dp you mean by — Tay bole of Land? 
T. | wean $0 ſce upox ETIY e Compaſs they bear from 


Mhnr od * , 

AAP how rhe Ship Copes that is 
© Comriadd looks firair forward to the Head of 

$ 


HF Y and therefore wiſh now that you would ſhow 
me \by foone. Exatnple , | how 1 muſt : chichy make uſe of the Sea Com- 


that you would Sail from one 
Dover to Diepe, (in France) 
| that you muſt direft your 
3 you accordingly to Steger away South, thar is, upon 


-- I2 which is oppoſite to the — , which Point you 


Yaſs (keep befpre you ,| in a Straight-line with the Head of the 
Alc Jet of that e will $nG pe to your 


— _— 3 


n > "Mina AS RK qi P. ai 63 Cc. 6 . *Y] 


the Wyer is well 
] the Load- d 'other Parts made and 
aged exadlz our- DireCti 
TE Yes, Wy jen ED 
aS W IEC fide ele is ſybjeft tp ;ati 
by: Cix rae. ee 


Error beiid 


bay + the ompaſs (or rather the Nerx 
zthe Vaſiation? |; ** 
, T,N | the Ge which i ae we. - = Dor 
that is -ac 


, if is Subject, 4n 


it, Fry by dro ping a little Sealing Wax BEE your ts pry on that (i re 


which is Hg » (and that only as much as will ſerve to put it in its 
| Equilibrinn, 


'1 
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Equilibrium, as it wasat firſt): but it is-not ſo-eafie witli the:;Variation, 
which is the" grand Error or Nefett of the Compaſs;;:andof. ſach conſe- 
quence , that you cannot deſerve the. ConduCt of a'Ship, except. you 
underſtand it very well : Therefore mind what tolloweth, and-put it in 
Practice, whenever you go to Sea in long Voyages. 
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PROP. IV. 
Of the Fariationf: the Compaſs, = 


sS. H a" dof (ou call the Variation ? 
\ A Tp Variation is nothing elſe, but the difference 
Ris he true North of -the World , and the North 


which the Wyer or Needle ſhoweth ; chat-i is, the Degrees 
and Minutes which the North of the Needle. Cor Point of the Flower-de- 
luce) 1s diſtant fronz” the true Nort 


S. What do ygh'call the gre Narth of HE WorId2 * 
T. It js aPoingir the Azimuth which palleth through. the North-pole 


of the World Sy mean, that Point! of-It, which IS" t. the Horizon ; 


which 1 is &f Ffrend oeabi 28 Eng -Bgrizon ſoever 
Ws be ;: | 82-<tRE. AZUHULL - which; pa fi hgh #he North 
S. | QLet Fa-hons) fix d, 
and # > ESTI * 
© IJ + 4p Vl W-3 5 TN + q A ENG $ Es < LR 45 ha: Ale North, which 
the Needle083 TI WET: . OS (awd. > Finconſtant and variable, (i ince It 


EDT ENe NO h Pointof the World , and ſome 
aS4p ore d ſome time leſs Diſtant from it. 
a. 075 boy other Name that may be more 


is ſome time; ot he 
time on the other, A 

S. Can the Variath 
intelligible ? | Yy = 

T. Yes, it may as pr PertCl Attic Declination of the Needle ; - 
ſince the Variation of the Cormpant 4 & ſame in reſpect of the Azimuth, 
or Point of it, which howethl the true North of the World; as the De- 
clination of the Sun, is in reſpect of the EquinoCtial Line. to wit, its 
Diſtance from ir, ſome time more, and ſome timeleſs; and ſome time on 
one ide, and ſome time on the other. 

S. Is the Declination of theNecdle,or Variation, of rw0 Denortnations, 
as the Declination of the Sun rs ? | 

T. Yes, for when the Needle declines, or varies on the Eaſt of 
_ that Azimuth, which'fhoweth*the true North of the World; we call it 
ws Variation, but whetr it declines on the Weſt lids of 1 it, we call it 

Weſterly V/, ariation, 


nk R £1 
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$;' I inderſtand now very well what is meant by Yariatioz, therefore, 
| fo-ieuy me next how to fard ont, or obſerve the Variationat Sea. - 
- T. It is very juft you ſhould know it, fince without it, you can never 
bean Artift in Navigation, and therefore in order to that, I will firſt ſhow 


you the Uſe of the Azimuth Compals. 
THE AZIMUTH COMPASS 


* \ S 


- 
. $690 4. 
_ —— —— 


i J 


&D- the great broad' graduated Braſs Circle: 

&c the Index, movable on the.Point 6B. _.. 

{4 a. is the ſight erected. 

de the Hypothenuſal Lute-ſtring or Thread:.. 

B mo Braſs: or: Copper-hoops or Rings, , which the Round' Box 
angs in.. 

CC the great Square Box that contains all the rel. 
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PROP. V. 
The We of the Azimuth Compaſe- 


S. EF ORE yon fhow me'the' Le ofthe Azimuth,CompaGs, pray 
tel me in what it differs fram the Eampabs by whichwe Steer? 

T. It differs from it, only in thaſe _ things which you {ee 
in the-foregoing Figure 3 to wit, a broad Braſs Circle added to 
it, whoſe half is divided (on the Limb) into go Degrees, numbred from 
the middle of the ſaid Diviſions on both:fides, . with 5, 10, 15, 20, &c. 
nnto 45 Degrees , which Degrees are alſo 'Subdivided into Minutes, by 
Diagonal Limes and Excentrick Circles, 'drawg as from A to D:-There 1s 
alſo an Index, with a Sight erected on it , from the top of which, to the 
middle of the Index , is faſten'd a. filk Thread, or {mall Lute-ſtring, 
whoſe ſhadow is to fall (in time of Obſeryation:) wpon the Line on the 
middle-of the ſaid Index ; and beſides that; there,are two Strings, which 
by -crofling -one another at Right-angles, divide the; broad Braſs Circle 
into 4 cqual: Parts, or Quadrants, and. from the Termination. of theſe 
Strings, are drawn 4 ſmall Black-lines on the infide of the'Box , which 
ſerve to refifie the Inſtrument by the. 4 Lines that are alſo drawn at 
Right-angles , on the Superficies of the Fly or Card. 

S. To what is this broad Braſs Circle faſten'd ? 

T. It is faſten'd upon-the ſame-round Box, wherein:the Needle ard 
Fly of your Compals are. p 

S. _Doth the Index move, upon-the Center or ;middle of the Com- 

aſs ! 

n T. No, it moves on that part of the Braſs Circle, or Limb of it, 
from which- the Degrees. were drawn, becauſe that by it the. Degrees 
come to be aslarge-agaln'as they. would be, if it moyed upon the Center 
of the Compals. 27 [5K 

S. What do you ſayas'to the. uſe-.of the. Azimuth Compaſs, in time 
of: Obferenion?: 7) 57h 23 35 ule T hf r 7 | 

T. I fay, that you muſt firſt reCtifie the Braſs Limb on the edgevf the 
Box by-the Needle and Fly within the:Box , accerding as the Obſerva- 
tion requires it z for if the Obſervation be in the Fore-noon, you muſt 
put the Center-of the Index upon the Weſt Point of - the Fly, ſo that 
the four Lines on the edge of the Ely, and: the four Lines an the inſide 
of the Box do meet together: Your Compaſs being thus reQified; turn 
the Index towards the Sun, untill the ſhadow of. the Thread falls exactly 
upon the Line,'in the middle of the Index ; and likewiſe, into the yery 


lit of the Sigh erected on it, and at the ſame time the innef edge of 


- the index will thow you the Degree and Minute of the Suns Magnetical 
Azimuth from the South, or North part of the Meridian, as you will 


. better underſtand by this 
| p R 2 Example, 
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Suppoſe that your Compaſs. being reftified for -an Obſervation in the 
Fore-noon , the Tndex ſhould' cut 15 Degrees 30 Minutes, from the Eaſt 
Southerly. You may conclude, that the Magnetical Azimuth of the Sun 
- i874 Degrees 30 Minutes front the Sonth Part of the Meridian, or elſe 
105 Degres 30 Minntes from the:North Part thereof. - But. if the Index 
had cut 15 Degrees 3o Minutes from the Eaſt Northerly , then, would 
the Azimuth be 74 Degrees. 3o.Minutes from the: North, and 105 De- 
grees 30 Minutes from the South Part of the Meridian... | ry 51 
- S$. Whatimuſt I do; if when the Compaſs ſtands)in this poſition, the 
Azimuth of the Sun be leſs fron the South Part of the Meridian, than 
the:/Depgrees or Graduation reaches; that is to ſay , leſs than 45.De- 
grees?. þf ye! | 
: T. Becauſe that, in that caſe, the Compaſs would be-uſeleſs, as it 
now ſtands; you muſt turn the Inſtrument juſt a quarter of the Compaſs, 
by placing the Center-of the Index on the North (or South);Point of the 
Card, (according to the'Suns poſitionfrom you) and then the edge there- 
'of wilt ſhow the'Degrees and- Minutes of the. Suns Azimuth as before : 
Fhis is ſo plain that it needs no more Examplez/:and I think he that un- 
derſtands well the uſe of the Azimuth Compaſs,.'when the Sun-is- on the 
Eaſt ſide of the Meridian , muſt needs-underſtand jig when the Sun is on 
the Weſt ſide thereof, there being-no more in it;than to place the Center 
of = Index upon the Eaſt Point of the Fly, farin every thing elſe it is. 
the ſame. EIT 6: 2a: 

S; What muſt I do when I obſerve the: Amplitude by; the Azimuth 
Compaſs? . 

T. If you would obſerve: the Amplitude at Sun Riſing , turn firſt. the 
Center of the Index exaCtly over the Weſt Point of the Fly or. Card, 
and then- reftifie-your.Compaſs. by the Lines within the Box, to the 
Lines on the Fly. Your Compaſs being thus prepared, ſtay 'till the 
Sun be balf: of*his (appearingY Diameter above:the Horizon, then look- 
ing thorow the Sight, turn the Point of the Index towards the Sun, until 
youcut the Body of the Sun with the Thread, (that is, until the Thread be 
ſo: placed between your Eye and the Sun that it ſeems to divide.the Body 
af the-Sun into-two equal Parts, from top to: bottom,) and at the ſame 
tie, the infite of the Index will ſhow you the Degrees and Minutes of 

© the Suns Magnetical Amplitude from the Eaſt, either Southerly, or Nor- 
therly. But when you will, obſerve the:Amplitudeat Sun Setting, you 

mult place the Center of the Index exactly over the Eaſt Point. of your 

Compaſs., and proceed to abſerve as before, when the loweſt part of the 

Suns. Limb js yet half of the Suns Diameter above the Horizon : But more 

| bo Pan when1 ſhow. you haw to obſerve the. Variation by the. Ampli-- 
Wee. -- - | 
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PROP. VE 


How to obſerve the Variation at Noon by the ſhadow: 
N= of the Sun. 


I T H what Inſtrument muſt I. obſerve the Variation at- 
Noon ? 

T. You may obſerve it with the Sei Compaſs, by faſten-- 

. Ing a Thread over the Glaſs and Center of the Fly, thus :: 

When by your Obſervation you find that it is 12 of the Clock, or Neon, 

turn your Compaſs untill the ſhadow of the Thread falls exattly upon. 


S, 


# 


the Point of the ſocket, and if at the ſame time, the ſame ſhadow falls: 


upon the Point of the Flower-de-luce there is no Variation, but if it. 
falls aſide of it, you may conclude that there is Variation, of as many, 
Degrees as the ſhadow is Diſtant from the Point. of the Flower-de- 
luce. : ; 

'S. How ſhall I know what ſide the Variation is on > | 

T. If the ſhadow of the Thread falls on the Eaft ſide of the Flower-- 


de-luce, the Variation is Weſterly , but if it falls on the Weſt ſide cf 


the Flower-de-luce, then the Variation is Eaſterly ;. for if the Beam of 
the Sun , and the ſhadow of the fame Beam, make but one and the ſame 
Right-line, it is plain, that the Sun being exactly South , his ſhadow 
will be exactly North. I acknowledge that the hour of 1 2, or Meridian: 
Altitude of the Sun is known at Sea, only by the greateſt Altitude of the: 
Sun-above the Horizon, and this might practically cauſe ſome error ,, 
| becauſe that about Noon, one cannot for fome time perceive that the. 
Sun Riſes or falls, or be ſenfible that he changes place, altho it is certain. 
he doth ; wherefore, to obſerve more exactly, you are to mind (or cauſe 
to be minded ) how much the ſhadow all the time that the Sun ſeems to 
ftand, changes place upon your Compals, and to take the middle betwixt 
the two extreams, for the true Meridional Line, (cr. North and Sonth). 
'and truſt to the Variation that it marks. This is ſo eaſie that it needs. 
no Example, but yet not fo certain as the ways which follow. 


Taunton 


p PROP. Vihs 
Flow to obſerve the V ariation by the North Star. 
5s, 
\ \ T. The beſt time to obſerve the Variation by the North- 
. tar, is when the Star is in the Meridian above cr under the 
Pole, for then you will be ſure to find the true-North without any danger 
of miſtake, and theſe are the aſſured marks, by which you ſhall know 
when the North-ſtar is at the Meridian. | 

The Firſ#, is when the Star called the Xnee of Caſſiopea, is exactly 
between your Zenith and the Pole-ſtar, ſo that holding up a Thread with 
a Lead at the end, the ſaid Thread will cut thoſe two Stars, and fall 
upon the fir/t of the Great Bear or Third-horſe of Charles's-Wain , for then 
the North-ſtar is in the Meridian, and above the Pole: This is alſo the 
time to obſerve its Altitude, from which SubtraCting 2 Degrees 4 Minutes, 
the Remainder'will be the height of the Pole, which being the ſame as 
= Diſtance of your Zenith from the Equinoxial , ſhoweth your Latt- 
tude. * 

The Second mark to know whether the North-ſtar is in the Meridian, 
15 when the Star in the Xzee of Caſſiopea is Tight under it, and the Third 
Horſe of Charles's-Waijn above it , {o that your Thread meets or cuts 
thoſe Three Stars, as before; for, then the North-ſtar will be in the 
Meridian under the Pole, and if at that time you obſerve what Degree 
of your Compaſs the North-ſtar is at, that Degree will be the true North, 
and the Arch Comprehended between the Flower-de-luce and that Degree, 
will be the Declination or Variation of your Compals. 

S. I can now eaſily find out when the North-ftar is in the Meridian,above 
or _ the Pole, but how ſhall I know by it, the Yariation of the Com- 
paſs * | 

7. You may eaſily know it, with the Azimuth Compaſs, thus: Look 
through the ſight, and turn the Index towards the'North-ſtar, until you 
cut that Star with the Thread, and at the ſame time the edge of the In- 
dex will ſhow you the true North, and as many Degrees as-you find the 
Index on the Eaſt ſide of the Flower-de-luce, ſo many Degrees is the 
Variation Weſterly ; or as many Degrees as the Index is Diſtant from 


the - Flower-de-luce Weſtward, io many Degrees is the Variation 
Ealterly. 


HAT time muſt I make my Obſervation at the North-fay, 
for the Variation? _ | 


F 


Example, 


Having obſerved-the Azimuth of the North-ſtar when it was on the 
Meridian, and you find the Index upon 5 Degrees 3o Miiutes from the 
Flower-de-luce Eaſtward, and would know what that ſignifies. I An- 

| ſwer 
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DO— 


ſwer, that it ſignifies, that where yon made your Obſervation, the Va- 
rtation is of five Degrees 30 Minutes Weſterly, ſince the Flower-de-luce 
of your Compaſs declines 5 Degrees 3o Minutes to the Weſtward of the 
true North of the World, which the edge of the Index ſhoweth ; but if 
the Flower-de-luce had been on the Eaſt ſide of the Index, then the Va- 
riation had been Eaſterly as many Degrees, as: the Flower-de-luce had 
declined from the edge of the Index Eaſt-ward. 

S. Suppoſe I had no Azimuth Compaſs, could Iobſerve (for a need )- 
the Variation by onr ordinary Sea Compaſs? SY 

T.Yes,you may,but then you muſt divide firſt theLimb or outmoſtCircles. 
of your Fly into 360 Degrees, (if it be not ſo already):or only a quarter: 
of it, to wit, 45 Degrees from the point of the Flower-de-luce Eaſtward,. 
and as many from the Flower-de-luce Weſtward , which you may eaſily 
Yo, by dividing each half quarter into three equal Parts, and each of 
thoſe: Parts into three equal Parts more, which will be of 5 Degrees. 
each ,, and each of theſe being divided into five equal Parts more, make: 
the 45 Degrees; your Compaſs being thus made fit for your Obſerva-- 
tion, and a light held to it by ſome of your Company, hold a Plummet ſo be-- 
tween your Eye and the Compaſs untill the Thread cover or hides from you: 
thetip of the ſocket, and cuts the North-ſtar ; and the Degree which the 
Thread covers in the fame time ſhows the Variation, which is Weſterly,. 
if on the Eaſt ſide of the Flower-de-lnce, or Eaſterly, if. on the Welt: 
fide of it, as in the firſt Example, but this is only.in. caſe of neceſlity.. 


PROP. VIIL 


How to obſerve the Variation by the Suns Altitude, (or- 
his Diſtance from your Zenith.) 


T. No, not atall, for it. is rather. eaſier to thoſe that are uſed! 
to- obſerve the Latitudes, their being nothing more irit, than” to» 
obſerve the Suns height (or his Diſtance from your. Zenith) a little: 

before Noon; for Example, an hour 3. and at the ſame time look ( as.you: 
were before taught) on what Degree of your Compaſs the.ſhadow of the: 
Thread falls, and ſet itdown upon your Slate, or- Paper;; after: 12 of-the: 
Clock (or Noon). obſerve again theSuns Altitude, untill you fird it exactly: 
as in the Morning; then mind.iin the ſame time: upon what Degree the: 
ſhadow of. the Thread-falls, and take the middle of: thoſe two ſhadows: 
er Points obſerved upon-your Compaſs, (to wit, one. before Noon, andthe: 
other after) for that will ſhow you the true North of the World :- There-- 
fore if the Flawer-de-luce declines (or varies) on the Weſt ſide of it, the: 
Variation is Weſterly, .but if it declines on the Eaſt ſide., the kane + =" 

erly;. 


E. I S it very difficult to obſerve the Variation by the Suns Altitude? 


EY: 


#. 
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Eaſterly. Now to know how much Variation there is, you muſt ſub. 
tra&t the Degrees which the ſhadow (of the Thread) ſhoweth in the 
' Morning from thoſe Pegrees which the ſhadow cuts in the Afternoon, 
and half of the Remainder will be the Variation, which will be Eaſterly, 
if the ſhadow in the Morning 1s nearer the Flower-de-luce than in the 
Afternoon ; but on the contrary, the Variation will be Weſterly, if in 
the Afternoon the ſhadow is nearer the Flower-de-luce than in the 
Morning. | : | Fils 
It may happen , when there is much Variation, that the two 
ſhadows obſerved before and after Noon, will fall both on the ſame ſide 
of the Flower-de-luce : In this caſe you muſt ſubtract as before, the leſſer 
Obſervation (of the ſhadow) from the greater , and the half of the Re- 
mainder being added to the leaſt of the two Obſervations will ſhow the 
Variation, which is always on that ſide that the Flower-de-Juce is of, 
'S: What Compaſs do you uſe moſt for this Practice ? x 


, 
of 


_T. The ſame Compaſs with which you were taught to obſerve th 
Variation at Noon ( which hath a' Thread or,Wyer over the Glaſs) and 
ſometime with the Azimuth Compaſs; as to the firſt, this is the way you 
muſt go to work. | 
In the ſame time that you are preparing to make your Obſervation for 
the Latitude your Ship is in, you are alſo-to prepare your Compaſs, and 
before you begin to obſerve, ſee that the ſhadow of the Thread fall exactly 
upon the tip of the ſocket, (which is in the Center of the Fly) and let ſome 
body keep it ſo while you are obſerving, and when you have obſerved 
look in the ſame time what Degrees of your _ the ſhadow-curs, 
(towards the North) minding how far it is from the Flower-de-Juce, 
and on which fide it is of. | | 


Example. 


Suppoſe that about 11 of the Clock in the Morning, you find by your 
Obſervation the Sun 50Degress above the Horizon,(which is his Altitude) 
. and that in the' ſame time the ſhadow of the Thread falls upon 30 De- 
grees from the Flower-de-]nce Weſtward , - which two Obſervations you 
write down to rememier; then afrer- Noon, when the Sun declines, 
havinz obſerved again untill you find your Croſs or Vane upon the ſame 
Point of your Staff or Quadrant, as in the Fore-noon ; to wit, at 50 
Degrees; and in the ſame time the ſhadow of your Thread upon 113 De- 
grees from the Flower-de-luce Eaſtward. ' If-by that you will know how 
much Variation: there 15: Subtract the 13 Degrees obferved in the'After- 
noon, tirom the 30 Degrees in the Morning, and there will remain 12 De- 
grees, the half whereof + Degrees is the Variation. Now for ro know 
_ Which lideitison, fince the 30 Degrees Weſtward are greater thi. the 
13 Degrces Eaſtward,.the middle of the ſhadows will be Weirward.. nd 
the Flower-de-luce Eaſtward from it, and therefore the Variation -, 227 
ly 6 Degrees. 1018 B's 
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Example 2. 


Suppoſe that by my Obſervation made alſo in the Fore-noon, ſometime 
before 12 of the Clock, I find the Sun Diſtant from my Zenith 29'De- 
grees 30 Minutes, and at the ſame time the ſhadow upon 9 Degrees 
30 Minutes from the Flower-de-luce Weſtward ; and that in the After- 
noon when the Sun is at the ſame Diſtance from my Zenith ( that is'to 
ſay, at 29 Degrees 30 Minutes) the ſhadow falls upon 27 Degrees 39 
Minutes from the Flower-de-luce Eaſtward , and would know by it how 
much Variation there is, and on what ſide. Firſt I ſabtra& the 9 De- 
grees 30 Minutes of the Fore-noon from the 27 Degrees 3o Minutes in 
the After-noon, and there remains 18 Degrees, whoſe half 9 Degrees, is 
the Variation, which is Weſterly , becauſe the difference of the twa Ob- 
ſervations upon the Compaſls is Eafterly, there being more Degrees 
Eaſtward than Weſtward , and therefore the Flower-de-luce being 
Weſterly from it we know that the Variation is Weſterly, fince the 
Variation is always on that ſide that the Flower-de-luce is of. 


Example, 3. 


Suppoſe that in the Fore-noon my Obſervation had been of 42 Degrees 
30 Minutes upon the Croſs Staff, (or Quadrant) and of 16 Degrees 45 
Minutes upon the Compaſs; to wit, from the Flower-de-luce Weſtward ; 
and that in the After-noon I obſerve the Sun at the ſame Diſtance from my 
Zenith, and the ſhadow upon 3 Degrees 15 Minutes,of my Compaſs , 
likewiſe from the Flower-de-luce Weſtward ; for to know by that how 
much Variation there is, I ſubtract the 3 Degrees 15 Minutes of the 
Obſervation made in the After-noon from the 16 Degrees 45 Minutes ob- 
ſerved in the Fore-noon, and the remainer 1s 13 Degrees 3o Minutes, the 
half whereof is 6 Degrees 45 Minutes, to which, I. add the 3 Degrees 15 
Minutes obſerved in the After-noon , which makes 10 Degrees for the 
Variation , which 1s Eaſterly , ſince both Obſervations were Weſterly, 
and the Flower-de-lace Eaſterly from it ; but if the Flower-de-luce (or 
North of my Compaſs ) had been Weſterly of both my Obſervations, 
(or both my Obſervations Eafterly from the Flower-de-luce which is the 
ſame) then the Variation had been Weſterly as many Degrees as 1 found 
it Eaſterly. KIDEEY | 
 S. What muſt [do, if I would make uſe of the Azimuth Compaſs for 
this Practice? ;ot0d 2 33161 | 


T. You muſt take care in preparing it, that the ſhadow of the Thread 
falls dire&ly upon the ſtreight Line drawn in the middle of the Index,and 
alſo upon the very ſlit of the Sight, keeping it ſo all the time that you 
are obſerving the Suns Altitude, (or Diſtance from your Zenith) and when 
you have obſerved, look in the ſame time what Degrees of the Compaſs 
the cdge of the Index cuts from the Flower-de-luce, minding on what lide 

| S it 
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it isof to write it down, and ſo forth ; obſerving the ſame Rules inevery 


thing elſe as you did with the firſt , inthe three precedent Examples. 
And More, that thoſe Obſervations are molt to be truſted to, which are 

made when the Sun 1s fartheſt from the Meridian , provided he be not. 

{o.near to the Horizon as to ſuffer any very conſiderable refraction. 


PROP. IX. 
To find the Variation by the Scale and Compaſs. 


S, THA T muſt Idoto find the Variation by the Scale and Gon 

—_ ; aſs , | N e *11 o | 

FE 4 T. You muſt firſt obſerve (with your Azimuth:Compaſs) 
- the Magnetical Amplitude of the Sun, and by the Tables of 

Amplitude: you- muſt find the Sun's. true Amplitude-for that Day : For 

theſe two things being known , -you may with -cafe find the Variation. 

(and which way it 1s) thus: | : 

With the Chord. of 60 Degrees deferibe a Circle, and quarter it with. 
two Diameters at Right-angles, at the Extremities of which write N for 
Worth, S for South; E for Eaft,and W for Weſt ; as in this following Figure : 
Thentake with your Compaſs the true Amplitude, and prick 1t from the: 
Eaſt or Weſt Point as the occaſion requireth, prick off alfo the Magnetical. 
Amplitude-, then take the Diſtance between the Magnetical Amplitnde 
and the North, and-fet it from the trye Amplitude Northward, -and the 
Foot of the Compaſs will fall-in a certain Point, from which;-if you Uraw 
2 Line through the Center that Line will reprefent the North and South 


- Lineof the Compaſsor Magnetical ' Meridian ; and that way , that this 


Point 1lyeth from-the North, that way is the Variation, which is juſt ſo. 
much-as4s the Arch Comprehendedbetween the ſaid Point and the North. 
Example, 1. 


Admit that in Latitude 46 Degrees North, the Sun having 20 De- 
grees North Dechnation : 1 obſerve the Magnetical Amplitude at Sun 


Ribng to. be 42 Degrees from the Eaſt , 'Northward 3. and then would 
know the Variation of the Compaſs. 


- Firſt, with. the 'Chond of 60 Degrees I deſcribe a Circle, and having. 
quarter'd it as. before directed,. with the 20 Degrees Declination, and 
46 Degrees Latitude; 1enter the Table of Amplitude; and fmdthe true 
Amplitude to be 29 Degrees: 30 Minutes, which 1 prick from E, the 
Eaſt Paint towards..the North to G; and taking the Mzguetical Am-- 
plitude 42 Degrees, I prick thatalſo from E, Northward to: H'; then 
taking. the Diſtance between H-and N, ithe:North Point., I ſet one Foot 
ef my Compaſs in G,, the Point of. the: true Awplitude.,. and the _ 
| ing 
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being turned toward the North reaches to L, the Point to which the 
North Point of the Compaſs is directed, ſo that L, N, 12 Degrees 30 
Minutes, is the quantity of Variation, which is Eaſterly ; ; becauſe L falls 
towards E, that is, between the North and the Eaſt. 


= 


7s 


Moenetical Amplitude SG. 42 00 
True Amplitude . . ... .;. . - . 29 30 


TIS . . -- - ono. - ene 


Exanple. 2. 


Admit that i in \ Latitude 38 Degrees. North , the Sun taving 1 De- 
grees Declination' Soth ,c-the Magnetical' ampljtnde at Sun Set: ,- is ob- 
ſerved tobe 35 De; rees-from the Weſt Scuthriyard :" 1 dematid what i 
the V ariation, od which» Fix 

Firſt enter the Table of Ampfitydes with the Eatitude and Decti- 
nation, as before 'direQted; -and' you will Keno trve Amplitude tp be 
14 Degrees-1: Mimite; which bei 'pricke W: wor HI 
the Mayretical mpliradets H; asb reGretted; 3 the between 


L;N; ſhows the Variationts be 20 Jegrees 59 Mites to the Eaſtward, | 
from the North, - | ; on rd HAH 
ne S2 Mag- 


VP 
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*%, *. : : , 4 : 7D. Is 
Magnetical Amplitude . : 7 {7 . 35 © 
True Amplitude - . . . . - . . : . 1 4 OI 


A — —— 


Variation . . . . - . « « « « 20 59. Eaſfterly 
Example. 3. 


Admit the Latitude to be 43 Degrees North, the Suns Declination 
+8 Degrees North, and the Magneticat Amplitude at Sun Rifing 8 De- 
erees 30 Minutes South, and it be required to find the Variation of the 
Compals. - rotation 

Firſt defcribe a Circle as before directed, and having quartered. it, 
prick the true Amplicnce, (yphich by the Table of Amplitudes is found 
to be 25 Degrees) from E (the Eaſt Point) towards the North.to G; and 
the Magnetical Amplitude: 8 Degrees 30 Minutes from E, Southward 
(according to the Obſervation) to H,, then taking the Diſtance between 
H the Magnetical ADPIING , and N the true North, ſet it. from G 
Northward, and it will fall on the Point L, then meaſure the Diſtance 
L, N, and you will find it tobe 33 Degrees 30 Minutes for the Variation, 
which is Weſtward, becauſe L falls between $he North and the Weſt. 


Mag- 
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N_ 


| D. At. 
Magnetical Amplitude 5: 7 7 7} \ 8 30 


True Amplitnde, 20d . . . .:. .. 24.66 
Variation , - . . . . « 33 30 Weferly. 


Example. 4 


* Admit the Suns Declination to be 3 Degrees South, the Latitude 50 
North, and the Magnetical Amplitude at Sun Riſing 6 "Degrees North , 
the Variation is required. 


The true Amplitude by the Table is 12 Degrees 30 Minutes from 
the Eaſt Southward, becauſe the Declination is South. 


D. AM. 
; Magnetical IN a. 6 ©0 


Frue Amplitude, add'. . . . .. . . 12 30 
Variation is Eaſterly . '. . .. . . 18 3@ 


Example. 


Example. C«, - 


Admit the Suns Pectination to be 22 Degrees North, the Latitude 
45 Degrees North, and the Magnetical Amplitude at Stn Setting 46 De- 
grees from the Weſt Northward; the Variation is required. 

Firſt by the Table of Amplitudes; you will find the true Amplitude to 
be 31 Degrees 59 Minutes , which mnſt be pricked from the Weſt Point 
Northward, as-in the next Figure: You mult alſo prick down the Mag- 
netical- Amplitude; as before direfted, and it will fall on the Point H, 
then take the Diſtance H, N, and placing one Foot. of your Compats in 
G, (the Point-of true Amplitude) the other. Foot will fall on L; whoſe 
Diſtance from N' being, meaſured,; (upon the Line of Chords) will ſhow: 
that the Variation is 14 Degrees Welterly, becauſe L falls between the 
North andthe Welt. | 

YG : | 3." : oo» - of 
anetical Amplitnde . . . 3; .. ..-..46. ws. 

Prue Amplitude: Subtrafted . . . , .*' 31 59 
The Variation is Weſterly . . . . 14 ©1 
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Flow to obſerve the Variation by the Suns Amplitude: 
| Ortive and Occaſfive 


S.W FOW ſhall I obſerve the Variation by the Suns Amplitude at 
| his Riſing ? | | 

T. The way to obſerve the Variation by the Amplitude 

Ortive of the Sun, (that is to ſay, at his Riſing) is firſt to pre- 

pare Jour Azimuth Compaſs by turning the Center of the Index, right 

over the Weſt Point of the Fly, and reftifying it by the Lines witnin 


the Box, to the Lines on the Fly, as its uſe ſhows you; then when the- 


Sun 1s ore third part-of his Diameter above the Horizon, (that is to ſay, 
when the Sun. is. ſo high above the Horizon , that the Diſtance between 


the Horizon and the lower Limb of the Sun, is equal to one third part of. 


his Diameter,) look through the Sight and turn the Index to the Sun ,, 
untill you cut the Body of the Sun in the very midſt with the Thread: 
into two. equal parts, and at the ſame time the edge of the Index. will. 
ſhow you the. Degrees of the Suns Magnetical Amplitude , either Nor-- 
therly, or Southerly : Then with the Latitude of the Place, and Declina-- 
tion of the Sun that Day, find out the true Amplitude of the Sun, thus: - 
Look in tlic firſt Column of your Table of Amplitudes,. for-the Latitude 
OZ. 


WTI 
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of the place you are in, which we will ſuppoſe 40 Degrees ; follow that 
Line to the Right-hand , untill you are ynder the Suns Declination, for 
that Day, which we ſuppoſe 18 Degrees, (to be found on the top of your 
Table) and there you will find 23 Degrees 47 Minutes of Amplitude 
Ortive, that is to ſay, that in the Latitude of 4o Degrees the Suns true 
Amplitude at his Riſing, is 23 Degrees 47 Minutes, when his Declination 
Is 18 Degrees. EA 

S. I underſtand now well enough how to find out the Amplitude , 
both Magnetical and by Calculation , but how ſhall F know by it how 
much Variation there is, and whether it be Eaſterly or Weſterly ? 

T. You may calily know it if you abſerve well theſe following Rules. 


Firft Principle. 
AL ILEGLE S* 


When you find by the Azimuth Compaſs , that the Sun Riſes or goes down 0 
the ſame ſide that the true Amplitude is of, you muſt Subtratt the Magnetical 
Amplitude (or Degrees and e Minutes obſerved with the Azimuth Compaſs ) 

. from the true Amplitude found by your Table, or rather the leſſer from the 
greater, and the Remainder will be the Variation. 


S. HAT do you mean by the Sun's Riſing or going down on the 
| ſame ſide that the true Amplitude is of ? 

T. 1 mean by the ſame ſide when ( for Example) you find with the 
Azimuth Compaſs that the Sun Riſes or goeth down from the Eaſt, or 
Weſt Northerly, when his Declination is North; or elſe when he Riſes 
or goeth down from the Eaſt , or Weſt Southerly, when his Declination 
1s South : But it 1s called the contrary ſide, when, for Example, the 
Sun Riſes or Sets from the Eaſt, or Weſt Southerly,. when his Declination 
is North; or elſe when he Riſes or goeth down from the Eaſt or Weſt 
Northerly , when his Declination is South. | 


: Example, 


The 20th. of May 1684. my Ship being then'in 50 Degrees of Lati- 
tude North, Lobſerve the Suns Magnetical Amplitude, as before taught, 
(that is to ſay,, with the Azimuth Compaſs, when the Body of the Sun 
is one third part of his Diameter above-the Horizon) and find it to be 
37 Degrees 54 Minutes from the Eaſt Northerly , the Queſtion is how 
much Variation there is? 

To find by this Obſervation, how much Variation there is, I firſt 
look for the Declination of the Sun in one of the following Tables of 
Declination, &c.- (in the 5th. Book) -Calculated for that Year, and find 
that. that Day at Noon, the Sans Declination 1s 22 Degrees North, 
then with the Latitude and Declination , I find by my Table of Amplitudes 
that 
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Buowftk: 


thit/the'San's tre Amplitude is '3 5 Degrees 35 Minutes; which fnifies 


that the'Sun is to Riſe at 35 Degrees 39 Minutes from the Eaſt Nort ry, 
and nevertheleſs my Compaſs ſhows that he Riſes at 37 Degrees 54 Minutes: 
from the Eaſt Northerly : Therefore there muſt be ſome Error in the 
Inſtrument, which did not ſhow the true place the Sun did Riſe at, be- 
cauſe of the Variation which find out, by Subtratting the 35 Degrees 
39 Mitmates of 'the'trae Amplitude from the 37 Degrees 54 Minutes 
obſerved with my Azimuth Compaſs, and' there remains 2 Degrees 'x 5 


Minutes for the Variation. 
ARTICLE -1k 


£0 dar t0 his Declination , -you muſt add reg wives JMinntes of Nw 
- ration , tothe Degrees and Alinmes of the: Suns true Amplitude." ani! 
the whole will be the Variation. . Tr DEL II 


E, wample. - 


TJ'HE Second of Oftober, 1684. 'my Ship being; then in 46 Degrees 20 
. Minutes of North Latitpde ;, I obſerve at Night the Suns Magne- 
tical Amplitude, (when the Dower part of him was about one'third part of 
his Diameter above the Horizon) and find it to be z Degrees 45 Minutes 
from the Weſt Northerly : The Queſtion is, how much Variation there 
is? I Apſwer, ſince on the Second of OZtober the Suns Declination is.5 Ds 
grees 45 Minutes South, in the Latitude af 46 Deprees.20 Minntes North, 
ths Sun 1s to HOON AT, 1 Degrees 20 Minutes from the Weſt Souther I 
I muſt then 29d. both-Amplitudes together, (ſince they are on'contrary 
fides)-and there will come” 15 Degrees 5 Minutes for the Variation. © *' 
' 'S. ThisI underſtand, but I have often heard thar it is difficult to know 
what ſide the Variation is on, therefore' you will oblige me to inſtruct 
me yell in that particular, that'I may not fall into the ſame Errors with 
thoſe that take one ſide for another? ©*** ee a Os oy 
\T., Your requeſt is very juſt, 'and thereforel will give ſome Rules cag- 
cerning it, which muſt needs make it very plain and caſte Ps 


- . Second Principle. 
| TS ont 
When by your ( Azimith Y Obſervation you find that the Sur Riſes nearer the 
Flower-de-luce, than the true Amplitude, it ſhows the Variation Þs Eafterly. 
Example. 


THE Twenty-ninth of May, 1684. my Ship being then in 4.2 Degrees 
'&4 of Latitude North, 1 obſerved in =_ Morning the Sun's Magnetical 
| Am- 
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Amplitude , (when the lower part of hir-was about one-third part of his, 
Diametes above the Horizon) and found it 35 Degrees 45 Minates from, 
the Eaſt Northerly ; the Queſtion. is, how much Variation there is, and 
what fide i4 is.08 { he: ; : 
Anſwer, Since the Sun's Declination is 23: Degrees tn-the Iatitude of 
42 Degress-North,, heis 46 Riſe at 34 Degrees 43 Minutes from the Eaſt 
Noxtheyly., which muſt be. Subtyeftsd: from: the 3 5: Degrees 4x Minutes 
abſerued , ( becauſe they: arg hoth on the ſame ſide, ); and-there remains, 
4. Degrees 2 Minutes for. the. Variation , according tgthe ket Article 
of. the firſt Principle: Now. to know what fide the Variation 1s- on ,. 
I. confider that the 35. Degrees-45 Minutes, obferved with the Compaſs. 
from the Eaſt Northerly,. are nearer the Flower-de-luce than the g1 De- 
arecs 43: Mines of Amplaade,. and therefore Lconcludeaccording ta this 
preſent Article, that the, Variation is Eadkerly.,. and conftquently the 
reſolve; of. this preſeus. Queltien: is,, that. the: Variation, 15, 4, Negrees.2 
Minutes. Eaſterly.. | | 
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Were by your Az.iouth Compaſy you find that rhe Sur Riſes further: off from the 
 Etomer-de-luce, than-the. trug Amplitude, it ſhews the Fariatiog is Weſterly. 


Emanple.. 


4:55 Firſt of Septembiy,. 1684, my. Ship. being then in 33, Degrees 


© 39 Migutes North-Latitude, E obſerve in the Morning the Sun's. 
dagnetical Amplitude ,, (when the lowermoſt part of him.was one third 
part: of his. Diameter: above the; Horizon, ). and. find. it 4 Degrees 15 
Minutes from: the. Eaſt Southerly ;. the Queſtion is, how.much Variation, 
there is,, and what fide:it is.on ? 

Anſwer ,, The Suns Neclination the.fixſt of September, 1684. was 4.De- 

grees 13:Minutes North, ſo that his true Amplitude was 5 Degrees 1 g.. 
Minutes from-the Eaſt Northerly ,- which:1 add to the 4 Degrees 1 5 


Minutes obſerved from the Eaſt Southerly, (becauſe they are on contrary 


fides) and: there comes 9 Degrees. 34. Minutes for the Variation, accor-.. 
ding to the Second Article of the firſt Principle.. 

Now to know what. ſide it; is-on,, I conſider that the: 4 Degrees 15; 
Minutes., obſerved from the, Eaſt Southerly, are further from the 
Flower-de-luce, than the 5 Degrees 19 Minutes of (true) Amplitude 
for: the Eaſt Northerly,, and therefore I. @y, that the Variation, is. 
9g Degrees 34 Minutes Weſterly. | 
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ARTICLE I. 


m_ ( Azimuth ) Co $ that tht Si" tomb dows - 
, Fes thats by nes iv the Pate erg 
* Tine ora i Rijens.) © | 
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the Weſt Souther! on bow muck. ariation There i ei | 
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yk we $ Dedinath 
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is the —_ 


\\ Now to eop-whet Ge fide jt i is-0n ,/ 1 collider that-the ex Dgens x 296 

From "the Wet Southeely ;- are 
—_ -the on ortg hen the 24 —_ 23 Minutes of Ampli- 
tude from the Weſt Southerly ; apd ſo I conclude that. the Variation 3s 
11 Degrees 3 Minutes Weſterly., we 4 


ARTICLE It 


When r Compaſs you find that the Stn h dotay farther from. the 
F, an tl t 4 true is- We! aig 


6 the" RODE fi xth of - uſt. gl 7 on tn the Latitude of 30 
Degrees North , 1 bſ&rve in the Evening the Sun's Magnetical 
Amplitude (when he was 76h 6ne third of his Dian er above the Hort- 
zon) and find it tobe. de -Degrees 15 Minutes fromAhe Welt Southerly ; 
the Queſtion is, how ch Variation there is, hd what ſide it is on? 

Anſwer, The Sitn's Dechnation —_—_— Vay b Degrees zo Minutes 
North, I figd by it, and = propoſed Latitude, that the Sun's (true) 
Northerly, which [ 

'; Cline 4 


Amplitude is.7 Þe FR inyres Kreeria the. Weſt 
* eo DE NT nd of 
y- 


rr Now 
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Now to know what fide i it is on, I conſider that the 3 Degrees Is 
Minutes obſerved from the Weſt SoutherhyFrare further from the Flower- 
de-luce than the 7 Degrees 3o Minutes of true Amplitude from the Weſt 
Northerly , and therefoxe the Variation is Eaſterly 10 Degrees 45 
# = 

» $.; What decyou-mean by Magrettgal Amplityae £...-\- 

DT; Imeanghat Amplitude w ti zblerve wichthe zionrh Goon 
paſs; - but I call true Amplitude that w ch is foypd,qut, by K.your Tabls of 
Amplitndes,. becauſe by it is. found the ws. Point or Degree and Minute: 
af. the Horizon that the Sun is SEES Set at. 

S. I underftand =_ how to find the Variation ny the Sun's Amplitude, 
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true Eaſt Point, his Amplitudeſhoukd be FT, but the Sun bene vet tinder 
the Horizon in S, he will appear'in R, becauſe of the Refraction, ard 
his Riſing Amplitude wHl-be .F R; that is- to ſay, the Refraction will 
make him-appear .nearer tne North: Therefore to Correct that Error 

awhich is-ſufticiently proved, you muſt obſerve the Maginetical Amplitude 
when the'Suts'is about one thirdiof his Diametet above. the” Horizon, 
except. yow be:mear the 'Equindxial, for then you+-need not;,- becauſe he: 
Riſes ib Pexpendicularly above the Horizon that: the RefraRtion {in thofe 
parts) cannot cauſe any ſenſible Error , though the Amplitude be-obſerved 

when the Sum'1s juſt at #he Horizon ; but it is not ſo where the Sphere. 
is:Qblique ,-or at any Diſtance 'from the Equinoxial, for that Error be- 

comes:the more Confidexable the further we are-from it, anditherefore - 
muft:be Cerreed'eithes by obſerving your Amplitude when the Sun is 

ohe:thix&0f.his Diameter. above the Horizon, ty Bend 6 of. 
theoArch TR, which may eafily .be done by thoſe who-undetſtaiid*Frigo- 

nometry. and the uſe of. Signs. or Logarithms-, -for the little Friangle 
ER S,. may. be. taken for. a Right-lined Triangle, its ſides being bur 

ef:halba Degree 3: now mn the Triangle: ERS, the Angle R, is a Right-. 
aggte;, {ince:the Azomuth-makes Right-angles with the Horizon, the - 
Adgle'S DR, equal taithatwhich the Equator makes with the H&rizon, 

$hat:3s to £9.) oqual tothe Complement” of the theight 'of- the Pole ;. 
and'therefore:the Angle::'T'S R, will be equal to the heighr of the - 
Pale:;: the Ach: SR; is according. to Ticho of 34. Minutes for the.Sun ; 
byt - we--will utake but: 1g 0:31: payt becauſe of the: Parallax-, ( which 


we mas franki&): and-ſo/it may ſorve as well for the Stars as . 
the Sun May ekng Ur thy Sive Complement: of. i \i, (8 18 
ole: bejgbroof -t/2. Boſerycas ro the Size .of the Beight of Bari Fir] 
gee VPoleit S0'r5-the Sine; pf 530: Adiautesy to the Size of. |- tile, ! Ref attio | 


the, Arch:'T' R; But. this being toohard fora beginner, | F——F—— 
Egive you here a Table of the Error which the Re- Degree Fpuces. 4 


fraction cauſes in the Amplitude both at Sun Riſing , 5. 3 
and Setting ; the uſe of it is-eaſte, for you ſee by it 0 | 5 
how many Minutes the RefraCtion increaſes the Mag- is | _ $8: 
netical Amplitude , when obſerved on that-ſfide-of 20 #$- 44 
the EquinoCtial the Sun 1s on, and diminiſheth it 25 ks. |: 
when obſerved on the contrary ſide, as you-will ; 7 
- better underſtand by this 30 1 
no | In 
Example. po = 3 
Admit that the Sixth of ay,. 1684.. your Ship ad OP . | 
being in the Latitude of. 45 Degrees North, you. ce. 6s 
obſerve in the Morning the Suns -Magnetical Ampli-- | 60 | Ft. 


tude, when the.Sun 1s-juſt at the: Horizon-(that is. | 65 De 57: 
to ſay. when the Sun is divided by the Horizon into: 70” | >. 3 
two eqral parts, one half being above it and the . |_75 


4 \ 
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tion are of the ſame Denomination 
Table ſhoweth, but whentheyare of 
add it to your obſerved Amplitude. 


and :the other half below the Horizon. Butif the Obſervation be made 
when his lower Limb is about one third part of his Horizontal Diameter, 
or a very little more, ſuppoſe elevegor twelve Minutes abovethe Hotizong 
there uceds no CorreQtion , becauſe he is raiſed to that beight above the 
Horizon, by the exceſs of his Refration above his Parallax, that his 
 'erue place is then in the Horizon; For his fewer Limb (beiagnotinthe 
Horizon, but a little above it) is then raiſed almoſt yo Minutes, oriabout 
28 or 257 Minutes above its true 3 and conſequently, if there were 
no RefraCtion nor Parallax wou chun about 16 Minutes below the 
Horizon, and fo the Center of the Sun'which isSiabout 36 dMinrices pm 
would appear juſt in the Horizon, If you will make your Qbſcrvixion 
by the Sun's Perpendicular Diameter, { which:may pethops berthough 
ſomething| more eaſie) you muſt. make it when. the:Sum is almcft half ve 
about half that Diameter above the Horizon, becauſe that Diameter is 
a lictle ſhorrened by the Sun's RefraQtion. | 
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PROP. XL 
The Uſe of the Tables of Amplitude. 


4 $7 y # Believe Tupderſtand already'the Uſe of this Table, by: what yout 


 --* Sthe £:irirude' of 45 


£- Ahremgein GU Welt) Point of the World, 


"_ . 
» F 
” 6 2 
” . 
*% 


'qn the top c Tour: 
AR PL LIvas 1 
O28 "ET +7-0* FIT 


- Þ have already faid of it, however x9 be the more perfect in it, you 
A villdo yellts give me ſome more Examples. 
T. Before LgvR you any Example, 1 muft remember you that 
there 


titude, for 


= is ſet down the Sun's Peclingtion,. and 1n the 
f Lat 4 OL 
wplitude:. 


Leno FAch Page the Degrees of 1 
tho >. | 


ty to find out the A 


FP 


T2 | Example. 
iqn being 16 Degrees South, and yeur.Ship bein 
f Degrees North; the Queſtion is how tnany Des 
Sup will Riſe (or Set) Diltant from the Equinoxial, 
Which is the ſame ; 
{ look-inthe firſt Column: tor 48 Degrees of Latitude, then ſeek: fo 
wz 16 Degrees of Declination on the Top of your Table, and wnder 
x6, your .Declination, and againſt 48 your Latitude, you-will find 24, 
Degrees. 16 Minutes, and ſo much will the Sun Riſe (in that Latitude 
and Declination )' from: the trae Eaſt Sourherly ; and, Set alſo at the 
-- — I from:the true Weſt Southerly , becauſe his Declination is 
th.. 7 
S. How ſhall I find out the Amplitude when the Latitude is. of De- 
grees. and Minutes ? | | , 
T.. In that caſe you muſt find. the- Amplitude of the Latitude given 
(without Minutes) as before , and likewiſe the Amplitude of the Lati- 


"Ws + 


-TheiSun's Decliita 


- tude that follows next under it , then Subtract the leſſer Amplitude out 


of the greater , and.from:their difference (found out by the Subtraction) 
add to the lalt, Amplitude proportionably.to the Minutes that are over 
and above the Degrees of Latitude z. to wit , Fhree Quarters if it be 45, 
Minytes., Two Thirds if it be 40 Minutes, Half-if it be go Minutes , 
One Third if it be*2o Minutes, 2 Quafter if it be 15 Minutes, a Fifth 
if it be 12 Minutes, a Sixth if it be-1Q Minutes, and fo of the reft : 
Or elſe ſay, (by the Rule of Three) 1f bo Minues that a Degree cantains 
gioet fo many Minutes : ( Found by the Difference, of ths'rwo Foplituges *) 
bat will the Minutes found with the Degrees of Latitude give ?. And thereby. 
you will ſee what muſt be added to the leaſt Amplitude. F x24 
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NAPIGATIO N. 


Example. 


Suppoſe that the Sun's Declination is of 1 5 Degrees North, and your 
Ship is in the Latitude of 48 Degrees 30 Minutes North; the Queſtion. 
is, bow many Degrees and Minutes the Sun will Riſe from the Eaſt , 
or Set from the Weſt, (which is what we call Amplitude? ) | 
- - Aoſw. Lopk firſt tor the Amplitude of 48 Degrees, in the Column of 
15 Degrees of Declination, which according to the precedent Direction 
you will find to be 22 Degrees 45 Minutes, look alſo for the Amplitude: 
of the Latitude that follows next under it; to wit, that of 49 Degrees, 
which you will find to be 23 Degrees 1'5 Minutes, from which SubtraQting 
the leaſt Amplitude 22 Degrees 45 Minutes, there remains 30 Minutes. 
for the Difference, now becauſe that beſides the Degrees of Latitude ,, 
there is 3o Minutes, which. are the half of a Degree, take half of the 30 
Minutes of Difference, which is 25 Minutes; or elſe ſay, (by the Rule 
of Three) if 60 Adinytes (contained betwen 48 and 49 Degrees) gives 
30 eMHMinutes of Difference: How many will the 30 Minutes (which are 
over and above the 43 Degrees of Latitude) give ? And you will find it 
15 Minutes, which being added to the leaſt Amplitude, viz. 22 De- 
grees 45 Minutes, yow have 23 Degrees for the Amplitude of 15 De-- 
grees of Declination, and 48 Degrees 3o Minutes of Latitude. 

S. How ſhall I know what ſide the Amplitude is on ? 

T. You may eaſily know it by the Sun's Declination, for the: true: 
Amplitude is always on that fide that the Sun's Declination- is- 6n, and} 
therefore in this laſt Example the Amplitude is Northerly ,, becauſe the: 
Declination is'North. 

S. .What muſt I do when the Minutes are with the Degrees of Decli-- 
nation, and not with the Latitude ? 

T. In that caſe you mult not take the Amplitude of two different De-- 
grees of Latitude as in the precedent Example , but you muft take the: 
Amyplitnde of two Different Degrees of Declination; to wit, that next. 
to the firſt on the Right-hand , as you will eaſily underſtand. by this 


Example. 


Admit, that the Sun's Declination is 20 Degrees- 45. Minutes South ,; 
and: that my Ship is in the Latitude of 36 Degrees North; the.Queſtion: 
is, how much Amplitude-the Sun hath, and what fide it is on ? 

Aaſw. þ look firſt for the Amplitude of 36 Degrees of Latitude ands 
20 Degrees. af: Declination, which TI find to be-25 Degrees 1: Minute,, 
and the next to- it (in the Column'ef 21 Degrees of Declination) is 26: 
Degrees 18 Migutes, from which F Subtract the leaſt Amplitude 25 De- 
grees 1 Minute, and there rerwains 1 Degree 17 Minutes or 757 Minutes; 
for the Difference; now becauſe the 45 Minutes: which are over and: 


above the 20 Degrees af:Declination., are Three Quarters of a De- 
| | gree.zz 
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'becav 


gree; Itake the Three Quarters of 1Degree 17 Minutes, or 57 Minutes, 


of Difference which is 57 Mivutes Z, or elſe I ſay, by the Rule of 


Three; If 60 Minutes giveth 77 Minutes Difference , What will 45 Min. 
give? And there will come 57 Minutes 4, which muſt be added to the 


leaſt of the two Amplitudes 25 Degrees 1 Minute, and there will come 


25 Degrees 53 Minutes +, for the required Amplitude which is Southerly, 
5 the Declination is South. | 
S. You have made me underſtand this pretty well, :but pray. give me. 
an Example with Minutes both to the Latitude and Declination. 

T. I will, for an Example-will be much more intelligible than any 
diſcourſe I could make about it , and therefore mind well this Queition, 
becauſe. it is harder than the former , and yet as neceſlary. 


E XAam ph. 


Admit that the Sun's Declination is 22 Degrees 4o Minutes South, 
and my Ship in the Latitude of 46 Degrees 35 Minutes North; the 
Queſtion is, chow many Degrees 2nd Minutes the Sun will Riſe or Set 
from the Eaſt or Welt ? 

Anſw. Firſt, I look for the Amplitude of 46 Degrees and 47 Degrees 
of Latitude, in the Column of 22 Degrees of Declination, where I find 
it to be 32 Degrees 38 Minutes, and 33 Degrees 19 Minutes, which be- 
ing Subtracted one from another, (the leſler from the greater) there will 
remain for the Difference 41 Minutes, of which I take the Third and 
the Fourth, becauſe of the 35 Minutes over and above the 46 Degrees 
of Latitude , which are the Third and Fourth part of a Degree , 
which being taken out of the 41 Minutes of Difference, comes 23 Minutes 
55 Seconds; or elſe I ſay, by the Rule of Three, If 60 Minutes give 
41 Zfinutes Difference, What will the 3 5 Minutes (which,are over and above 
rhe 45 Degrees of Latitude ) give? And there will come 23 Minutes 5 5 
Seconds, which I add to the leſſer Amplitude 32 Degrees 33 Minutes, and 
there will come 33 Degrees 1 Minute 55 Seconds, but becauſe the Se- 
conds are above 30, I neglect the Seconds and reckon a Minute for them, 
2nd ſol make it up 33 Degrees 2 Minutes. Next I look for the Am- 
plitude of 46 and of 47 Degrees of Latitude, under 23 Degrees of De- 
clination, where I find it to be 34 Degrees 14 Minutes, and 34 Degrees 
57 Minutes, which I ſubtraCt one from another ; to wit, 34 Degrees 1 4 
Minutes from 34 Degrees 57 Minutes , and there remains for the Diffe- 
rence 43 Minutes,of which I take the Third and the Fourth,wkich comes to 


* 25 Mirutes 5 Seconds, or elſe 1 ſay, by the Rule of Three, 1f 60. Minutes 


give 43 Minutes Difjerence, How many Minutes will the 35 Minutes ( of 
Latitude ) give? And there will come 25 Minutes 5 Seconds as before z 
but becauie the Seconds are under 30, 1 negleft them, and ſo there 
remains 25 Minutes, which being added to the leaſt of theſe two laſt 
Amplitudes, viz. 34 Degrees 14 Minutes, there will come 3.4 Degrces 
239 Minutes. Then I fubrra@t ane from another ; that is to ſay, the two 

| ; Am- 


. 
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Amplitudes found: for the Latitnde of 46 Degrees 35 Minutes, and for 
22. and-23 Degrees of Declination; to wit, 33 Degrees 2 Minutes. from 
34. Degrees 39 Minutes, and there will remain for the Difference 1 De- 
gree 37 Minutes or 97 Minutes, whoſe half 48 Minntes muſt be added. 
- to the leaſt of theſe two Amplitudes; to wit, that of 33 Degrees 2 Minutes, 
and there will come 33 Degrees 50 Minutes, that the Sun will Riſe and 
Set from the Eaſt. or Welt Southerly, as was required. 
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\ PROP. XIL Y 


How to obſerve the Variation.at- any Time of the. Day. 


T. This is done by the Sun's Azimuth, which you may fird- 
' out by the Sun's Declination, the.Complement of the Latitude; 
and the Sun's height.. | k. 

S.. Is it. to be. ound by Numbers ?. : 

T. Yes, and chiefly by the Logarithms, and therefore .I would 
have paſſed it by, as being too hard for a beginner , but thar.. 
did. conſider - the excellency of the Azimuth to find .out the Variation, 
for which uſe I can recommend 1t to you above all the precedent Practices, 
when you: come to underſtand the uſe of the. Logarithms., , which in a. 
ſhort time I deſign to render very ealie to you. | 

S. ſince the uſe of the Azimuth is of fuch excellency for the Variation, . 
you will do: well to ſet it down however, for although I do not at preſent 
underſtand theuſe of the.Logarithms, I.may hereafter, and in-the mean - 
time.it will be. neceſlary to thoſe who underſtand. ir. already ; thercfore. 
pray tell me what is the firſt thing, I.muſt know, to: find out .the..Sun's. 
Azimuth ?. . 

T. You muſt firſt know the Sun's-Diſtance from the. neareſt Pole tos 
you , Which you may eaſily do by his Declination; .as for. Example ,. 
ſappoſe that your Ship is in Latitude North , and the Sun's Declinartion . 
is 14 Degrees 3o Minutes North, and you will know his Diſtance from . 
the neareſt Pole to you, (which 1s the North Pole,) Subtract 14 Degrees - 
30 Minutes of North Declination, from go Degrees the Diſtance of the 
Pole from:the Equinoxial, and the Remainder 75 Dogrees:30 Minntes., . 
is the Sun's Diſtance from the North Pole. | 

S. Muſt I always Subtract the -Siin's Declination-from go Degrees :to..: 
have-his Diſtance from the Pole ? 

T. Yes, when the Latitude and the Sun's Declination are-cn:.the ſame - 
fide of: the Equinoxial, but when they are of contrary ſides, (as for Ex- 
ample, when your Ship 1s in Latitude.Nartb, and the Sun's Declinatior : 
is outh,) in that caſe you-mnſt add the Snn's Dectination to: go Degrees, 
2nd the whole will be the Sun's Diſtance fron the neareft. Pole te you-z. 

| vahich.. 


$. = W may the Variation be known at any Time of the Day. . 
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which you muſt ſer down with 'the Complement of the' Latirude, and 
the Complement of the Sun's height , and theſe Three Sums being added 
together, take half of their Sum , from which half Sabtract the Diſtance 
of the Sun from the Pole, and the Remainder will be what we call the 
Difference : Then ſay, - Faw Ss 


I. es the Radirs , 
is to the Complement of the Latitude; 
So the Complement of the Sun's height 
ro a fourth Sie. 


2. eAs this fourth Sine, | 
is to the Sine of the half Sum; © = 
So is the Sine of the Difference 7 
to 4 ſeventh Sine. 


Unto which ſeventh Sine, if you add the Sine of go Degrees , half that 
Sum will be the Sine of an Arch, the double of whoſe Complement is 
the Azimuth from the neareſt Pole to you, but if you would: reckon the 
Sun's Azimuth from the furthermoſt Pole from you, or rather from that 
part of the Meridian which marks our Noon , as we will do here, you 
muſt Subtra&t it from 180 Degrees , and the Remainder will be the 
Diſtance from Noon, or from the further Pole from you, as you will 
better underſtand by the following 


Example. 


In the Latitude of 46 Degrees 3o Minutes North, the Sun's Decli- 
nation being 1 3 Degrees 5o Minutes North, and his height in the Morn- 
Ing 42 Degrees zo Minutes: I deſire to know the Sun's Azimuth ; There- 
fore. I Subtract the Sun's Declination 13 Degrees 50 Minutes from go: 
Degrees, and there Remains76 Degrees i © Minutes for the Sun's Diſtance 
from the neareſt Pole , which I fer down thus, - | 


Complement of the Sun's Declination 76 Deg. 10 Min. 
Next, I Subtra®t the Latitude 46 Deg. 30 Min. from ne 
43 


Degees, and the Remainder 43 Deg. 39 Min. is the Com- .20 

ST or he Lacitude Þ oo: foto ++; 0, 0 
- In likes manner I find out the Complement of the Sun's height 47 30 
PRA. + x67 20 


The half Sum . .. . ' 83 : 35 


The Difference between. the half Sum, and the Comple- bo: 
ment of the Sun's Declination En [ 7 


Analogy 


. * > . bh OI pu —_—_ Fy * * . we - 4 
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212 3mm vil ws 1 »\Analogn þy.the Togariphmns, .: 


| 1. ) e's the Radim: ( or Sine of g0 Degreds ©. = v.- xÞ n ; 
is tothe Sine Complement of the Latitude 43% 30” . © 


So af the Sine Complement of the Suns height 47 30 I 
- w the fourth MG mo. whe 


(2) afs thas fourth Sive © 2 + 7 


js to the Sine of the half Sum _ wt RN 
So ts the Sine of the Difference 7 25 0 


To which I add the Radius'- + - +. < :+;:5-:--:, + 


The Sum whereof is . . « © 5 + ot ot 4s 
| The Half of the Sum is +, » > 


| 40,0660086 
' 918378 123 23 


_9,8676309 


294795443 I 


9,7054431 


9,997 2708 
. 951108726 


— 


my : - X9z108143X 
*:: ©: {4927003 


19,0000000 


| 29,4027003 
., Bx7013501l 


Which is the Sine of 38 17”, whoſe © ment is 6 49, the double 


whereof is 119* z8', for the Suns re der the 


1 


Example 2. 


' In the Latitude of 138 Degrees 30'Minntes South, tie Sins! py 
tion being 18 Degrees.48 Minutes Sonth, and'his: hei ghrin the Morning 
45 Degrees 44 Minors ; I delireto know the Sun's ah—_—_ ? According 


to the precedent Direftion , I'fet down the 


Complement of the Sun's Declination | © 
Complemeiit 'of the Latitude: «1 +, te ee 
OY Complement of the tre Ph PCr "OE 
Te 5 ; FO. 
The half Sum. -: 


The Difference 6 


> A 
71 12 
SZ -30 ; 
Na 24 
+1 166 56. 
83. .23. 
12 16 


Analogy by be Logarichas. 1-;emo.3 5d 
ES »7 the ' Radim one DR {7G 44 74 ,7!046;0000000 


3s to the Sine Complement of the Latitude 51* 30! . 
So ts the SineComplement of the Sun's height 44. 15 


7a 4 fonrth>SI8\ <>.» «0 » © © o» 
X 


- 98935444 
- 9,3437250 


x9,7372694 


Take 


© 
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GS _— 7 + 
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Take notice, that I cut off the Unit for the Radius » Which muſt be 
Subtracted from this laſt Number , and the Remainer is the fourth Sine 
required,- which js 9,7372694--- + 
( 2.) es that fourth Sine I RE a | 


- is #0 the Sine of the half Sum bo oF - » +» - S071906 
80:45 the Sine of the Difference 12 16 WEN 9,3272811 


l . : . 5 ; ; 1943244515 
os foquh Sine fo of - » + + + .» '» . Q,g872302t 


Unit before it, thus . 
{- Whoſe half is the Sine of 38% 26' 20” + . . . . 94,7935910 


"Fe which I add the Radius by ſetting down an 
i oy a EW ® 19,587182t 


Whoſe Complement is 51* 33' 30” 
Which being doubled 51 33 30 | 
. *- TheSumts -. '. '103 7 oo that is to ſay, 103 Degrees 
7 Minutes for the Azimuth from the South, which being SubtraCted from 
180 Degrees ,, there Remains 76 Degrees 53 Minutes, that the Sun is 
Diftant from the North , where now it is Noon, contrary to thoſe who 


are in Latitude North, whoſe Noon is Southerly : But if you would know 


the Azimuth from the Eaft or Welt , Subtract go Degrees from 103 De-. 
grees 7 Minutes, the Azimuth from the South,, and the remainer 13 De- 
grees. 7 Miputes, is the Azimuth from the Eaſt'or Welt Northerty., 


Rn, 
#1: 

In Latitude of 48 Degrees 20 Minutes North , the Sun's Declination 
being 21 Degrees 42 Minutes South, and his hEight in*the Afternoon 34. 
Degrees: 40: Minutes :- I deſire to know the Stn's Azimuth ? I add the 
Sun's Neclination 21 .Degrees 4.2 Minutes, tqi90 Dees (becauſe the - 
Latitude. and Declination are qn contrary ſides of the Equinoxial) which 
makes 111 Degrees'42 Minutes, for the Sun's Diſtance from the North. 
Pole, which is the neareſt Pole ta me : So-1 ſet it down in this Order : 


Example 3.. 


The Sun's Diſtance from-the MS PIR... - + 2 1 43 
The Complement of the. Latitude. . ', '. . - © . 41 40 


. *.:- Ihe. Complement of the Sun's height . . ..;«--. + . 55- 20 


The Sum +. MO >; 
The. Half Sum  . . 304 21 
-The Difference . . . 


a 2 
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Analogy by the Logarithms. 


( 1.) Asthe Radius . . , . . « « « 10,00000C09 


is to the Sine Complement of the Latitude 4.1* 40' 
' S055 the Sine Complement of the Sux's beight 55 20 


to a fourth Sine '. . . 


( 2.) As that fourth Sme . . . 0 8 0 0 « 


is to the Sine of the half Sum 104* 21' 
So is the Sine of the Difference 5 21 , . 


p 9,8226883 
- 9,9151228 


X9,7378111 


| 9473781 it 
. 9,9862 340 


- 9,106g729 


19,093206y 
9,3553958 


to 4 ſeventh Sine 


To which I add the Radius (or Sine of go Degrees ) 
by ſetting an Unit before it , thus +” 
Whoſe half is the Sine of 28 Deg. 26 Min. 


Whoſe Complement is, 61* 34' 
Which I double . Ms ud 


" The Sum 123 08 for the Azimuth from 


| the North , which being SubtraCted from 180 Degrees, (the Diſtance of 
the North from the South) there remains 56 Degrees 52 Minutes, that 
the Sun is Diſtant from the South Weſterly , which is the required 
Azimuth. But if you would know the Sun's Diſtance from the Weſt, 
(or Eaſt) Subtraft go Degrees from 123 Degrees 8 Minutes, the Azi- 
muth from the North, and the remainer 33 Degrees 8 Minutes, is the 
Azimuth from the Weſt (or Eaſt)-Southerly. 


S. How do you know the Yariation by the Azimuth ? 


T. The Variation is known by the Difference between the Sun's Azimuth, 
and the agnetical Azimmb, which having been explained to you already 
I ſhall only give you theſe few Directions, to render it the more intel- 


ligible. 


- 19,3553958 
96776979 


| Firft Principle. 
When the Sun's Azimuth, is on the ſame ſide or Denomination of the Mag- 
wetical Azimuth , you muſt Subtrat# the lefſer Azimuth from the greater , 
and the Remainder will be the Variation. | 


X 2 Example. 
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E xample. 


Admit the Sun's Azimuth td be 32 Degrees from the Sonth Eaſterly,. 
and the' Magnetical Azimuth'to be '43 Degrees 15 Minutes, alſo from 
the South Eaſterly. You :muſt Subtraft the 32 Degrees of the Sun's. 
Azimuth (becauſe it is the leſſer) from the 43 Degrees 15 Minutes of the: 
Magnetical Azimuth ,; and the 1a Degrees i 5 Minutes'remaining, is the 
F ariation. t 3 

The fame is to be done when both Azinuths are from the South, 
'Welſterly.; or from the North Eaſterly ;.-or from the North Weſterly. 


F Second Principle. 


When the Sun's. Azimuth. and Aagnetical Azimuth are of contrary ſides , or 
Different Denominations , you muſt add them both rogether » and the whol: 
 willbe the Variation. CET 2 PHeAe? 


Mit, Fog 1» Example, 


Admit that the Calculated Azimuth of the Sun is 4-Degrees from the: 
South Weſterly ,. and the Azimuth by Obſervation is 5 Degrees from the- 
-Sonth Eaſterly , -to.find out the Variation you muſt add.them- both toge- 
ther, (ſince they are of Different Denominations) and there will come g 
Degrees for the required Variation... 'The'ſame-muſt be done if :the Sun's, 
Azimuth was fromthe South Eafterly, and the Magnetical Azimuth from 
the South Weſterly ; and the ſame is to be done from the' North, for 
if one was from: the North Eaſterly, and the other from the North 
Weſterly, you are to add thein both:together, and their:Sum. will be the 
- Variation.. YORI 1 
S. How ſhalt I know: what ſide the Variation. is. on; that is to ſay, 
when it is. Eaſtexly or Weſterly., - 
T.. Well enough, if you mind well theſe following DireCtions. 


AR ITTCLE I. 


Your Ship being in Latitude North, if you obſerve (in the Morning.) the Mag-- 
netical. Azimuth to be nearer the South than the Sun's Azamuth ; the Va- 
_ riation.is Weſterly.. , .. = | 


Y £ xample.. | 


Dmit the Magnetical Azimuth in the Fore-noon-to- bez Degrees 

J from the South Eaſterly, and the Sun's Azimuth 10 Degrees 383 

. \-Minntes alſo from the South Eaſterly : And I would. know the Variation 
and what ſide it is 0n.? 


Firſt 
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Firſt I Subtract the 5 Degrees from 10 Degrees 38 Minutes, ( ſince 
both Azimuths are on the ſame fide) and the Remainder 5 Degrees 38 - 
Minutes is the Variation, then conſidering that the Magnetical Azimuth 
is nearer the Sonth than-the Sun's Azimuth. Iconclude rhat the Variation 

.is Weſterly 5- Degrees 38 Minutes, (or half a Point of the Compaſs ) as. 
was required. | | | 


ARITCLE-I, 


If you be in Latitude North, and you obſerve in the Morning the Magnetical. 
Azimuth to be further from the South than the true Azimuth, the Variation. 
is Eafterly. 

ARTICLE I 
| Being in Latitude North » If you obſerve in the After-noon the Magmuical: 


Azimuth to be nearer the South Weſterly than the Sun's Azimuth, the Karie- 
ation is Eaſterly. 


ARTICLE IT 
If in the After-noon being in Latitude North , you obſerve the MagneticaF 
Azimuth further from the South Weſterly, than the Sun's Azimuth, the: 
Variation is Weſterly. 
ARTICLE V. 
1f you be in Latitude South ,. and you obſerve in the Morning the Maguticat: 


Azimuth to be nearer the North Eaſfterly than the Sun's Azimuth , the 
Variation 1s Eafterly. | 


ARTIGCAH VB 


If in the ſame Latitude, you obſerve in the Morning the Magnetical Azimmth 
ro be further from the North Eafterly, than the Sun's Azimuth , the: 
Variation 3s Weſterly. 


&KT.1CLE va. 


Being in Latitude South, if you abferve in the After-noon the Magmeticat? 
Azimuth to be nearer the North ( Weſterly ) than the Sun's Azimuth, the: 
Variation is Weſterly. 


A. Re- 
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ARTICLE VEL 


If. in the Latitude South , you obſerve in the After-noon the Magnetical 
Azimuth, to be further from the North Weſterly than the Sun's Azimuth, 
the Variation is Eaſterly. | 


S. What Compaſs do you Counſel me to make uſe of,. to obſerve the 
(Magnetical) Azimuth ? | 
T. The ſame Compaſs with which you were a to obſerve the ' 

Variationat Noon : Firſt, becauſe it is very eaſie , and Secondly, becauſe 
yau may Steer by it, it being much better to-Steer by the ſame Compaſs 
with which you have obſerved the Variation, than by any other ; becauſe 
of many accidents that commonly happen to one Compaſs, more than to 
another. | | 

S. How ſhall 1 know by this Compaſs the Magnetical Azimuth ? 

T. You may know it by the ſame direCtions that I gave you to obſerve 
the Sun's :Altitnde, which are , that at the ſame time that you obſerve 
the Sun's height, -to find out by it its true Azimuth you muſt turn your 
Compaſs ſo, that' the ſhadow of the Thread which lies over the Glaſs 
falls exaCtly upon the Point or tip of the ſocket ; and the ſhadow of the 
ſame Thread that falls upon the Degrees on the Limb of the Fly, will 
ſhow you the Magnetical Azimuth. 

S. Pray ſhow me now how to Correct the Variation ? 

T. Although my deſign is to ſhow you fully how to Corredt the Va- 
riation of your Compaſs; I ſhall ſay for the preſent but little concern- 
ing it, becauſe it ſhall be made very plain and. eafie to you in the Uſe of 
the Chart and the Sinical Quadrant z therefore 'till then, be ſatisfied to 
know that the Variation 1s the ſame to the Compaſs, that the Lee-way is 
to a Ship,, and:therefore muſt be allowed for, if you will make good your 
Courſe:,'by taking as much on the contrary fide; as for 


Example. 


Admit that your Compaſs varie a Point Weſterly, and that with a 
good Wind you Steer away W bM; it is certain, fince 'your Compaſs 
oth yarie a Point Weſterly, that. your true Courſe is not W b N, but 
only W ; becauſe of the Variation, which makes it fall off, 

But on the contrary, if to go to ſuch a place, it is neceſſary to make 
good a W b XN, you muſt Steer a Point more Northerly, ſince the Vari- 
ation is a Point Weſterly, that is to ſay, you muſt Steer away W NW ; 
and by ſo doing you will make good the propoſed Courſe, becauſe of the 
Variation of your Compaſs which- makes you fall off a Point more 
Weſterly. 


PROP. 


e 


Boox [Il. NAVIGATION. 


159 


PROP. XIII. 


How to make a Plain Chart.. 


S. DMIT I have ready a Sheet of the beſt Duch Paper., what 
muſt. I do to deſcribe a Plain Chart on-it ?. | 

T. You muſt draw on one. ſide of it a Line repreſenting the 

firſt. Meridian;. as for Example, MN upon the twoextremi- 

ties, of which you ſhall raiſe two Perpendiculars of the. ſame length; 

to wit, MO for the Equinoxial, and NP for a Parallel, then from P 

to O, you muſt draw another Meridian Parallel to the firſt. This done, 

you ſhall divide the ſaid Lines into: as many equal parts for Degrees as 

you have.accaſion for , viz. the two Meridians for Degrees of Latitude, 

and the two Parallels for Degrees of: Longitude.z (but.if you will you may 

divide but one of the Parallels-into equal parts to wit, the Southermoſt ;) 


and then ſubdivide each Degree into 12 equal parts, of five Minutes each, . 
and each Meridian into two. parts exactly, by drawing through the - 


very midſt of them the Parallel RS, which muſt be croſſed at Right- 
angles, by drawing in the ſame manner a third Meridian T V, from the. 


midſt of.the graduated Parallels, and at the Point where theſe two Lines: 


intercept or croſs one. another in the midle of your Chart, draw an occult 


Circle as great as you can, (that may be rub'd out) and it will be divided : 
by the Lines RS, and TV, into 4 quarters; then divide each quarter. 


- of it into 8 equal parts, and draw Lines through each Point of Diviſion 
and the Center of your Circle, and fo it will be divided into 32 Rhumbs. 
Fhis they call the other Compaſs, upon the. Center. ef which, having 
deſcribed two very little Circles, mark with: a Flower-de-luce that 
Rhumb which ſhoweth the North, (which you. may eaſily know by the 
graduated Meridian or Equinoxial ) and with a Croſs that which ſhow- 
eth the Eaſt, as you ſee in the Figure: Then upon the Circumference of 
your great Circle, viz. Upon each of the 16 Points of Diviſion, through 
which the chief or Principle Rhumbs are drawn; deſcribe another ſecret 
Circle leſſer than the firſt, and divide its Diameter into two equal parts, 


by drawing a Line at Right-angles through the middle or Center of it, . 


(as you were taught in the firft Book) and ſo your Circle will be divided 


'4 quarters: then divide each quarter.into 8-equal parts as before, and - 
intodraw Lines through the Center and each Point of Diviſion, and it will - 
be divided into as many parts as the Mother Compaſs which it repreſents, . 
and doing -as much upon each Point at two Rhumbs ciſtant one from | 
another, you will deſcribe as it were 16 little Compalles, which is the.- 
moſt that any Chart hath how great ſoever it be.  The-next thing will : 
be to make a Scale of Leagues, which. is thus doney taking upon the-- 


graduated Meridian 5 Degrees , and dividing them. inta 5 equal _ 5 
| of.x 
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of 20 Leagues each, ( that a Degree contains) then ſubdivide each part 
into 4 parts more of 5 Longo: each , and the firſt of theſe parts into 
5 more, and your Scale will be ready for uſe. : 
 S. What is next to be done ? : 
T. The next thing is to place exactly the Harbokrs, Capes, Iſlands, &c. 
in their proper Situations, taking their Latitudes and Longitudes out 
of the beſt and moſt approved Charts; and in doing this, you muſt 
endeavour as much as you can to deſcribe each Harbour, Cape and 
Bay, in their proper Form and Figure: Chiefly the Havens Moyth and 
its Sea-marks, ( if you make it a particular Chart for the Chaſt) as 
Steeples, Ligbt-bouſes or the like; as for Rocks, you muſt Mark them 
with little Croſſes or Blots; the Banks or Sands, with Points ; the Roads 


and places fit for Anchorage with an Anchor, and the Deprthof the Water 


with Numbers. | | 

S. Why do you not deſcribe as many little Compaſſes in your Chart, 
as you deſire me to do when I make one ? 

T. It is becauſe my Chart don't require it, it being too little ; however 
the thing is ſo plain, that you cannot but underſtand it. 


"YVES 


P R O-P. XIV. 


Flow to know if the Plain Chart be well made. 


S. OW ſhall I know if my Chart be well made ? 
T. The way to know it, is firſt to examin with an ordinary 
Compaſs if all the Lines of Rhumbs which are of the ſame De- 
# nomination be Parallel one to another; and if the Harbours, 
Capes, and Iſlands, are placed-in their proper Latitudes, which you may 
know by comparing it, with an approved 'Iable of Latitudes; as alſo 
by your own obſervations with the Aſtronomical Ring,, or Aſtrolabe in 
all the places you come to: But moſt commonly it is examined by 


another approved Chart, as that of Bleax, Colon, or Guerard, or elſe by 


. the Charts inſerted into the Great Wagoner or Sea Column. | 


You are likewiſe to mind if the Saras, Rocks, or Showls, are Marked or 
Tet down in it, as you have found them by experience, and if the De- 
grees are all equal, and contain each 20.Ermgl; Leagues, taken upon 
the Scale of Leagues, | | 


PROP 
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PROP. XV, 
The Uſe of the Plat or Plain Chart. 


S. OR what Uſe is this Chart ? 
þH TS. Its firſt Uſe is to ſhow by what Rhumb or Point of the 


Compaſs you are to Sall by , to go from one place to another ; 

as for Example, if you would go from the Harbour at A, (in 
this plain Chart) to another at B., Todo this, fancy to your ſelf the 
Line AB, and find to what Line of- Rhumb it is Parallel : Thus , Set 
one Foot of your Compaſs in the very place from whence you depart ' 
at A, and the other Foot upon the neareſt Line or Rhumb which you 
think Parallel to the imagined Line AB; (as the Compaſs C ſhoweth,) 
then draw it forward towards B, keeping ſtill ene Foot thereof upon 
the Line of the Rhumb, and if the other Point deſcribe” the imagined 
Line AB; you may conclude that the ſaid Rhumb ( which is W SW. ) 
being Parallel to the Line A B, is the courſe you muſt Steer to go 
to B. | d bY 

S, If one Rhumb alone conld not ſerve to bring me to the deſired 
Harbour, What muſt I do then? For Example, if I would go from 
the Harbour at A, to that D. 

T. In that caſe you muſt find out as before, that Rhumb which will 
Clear you from the Sands, Rocks, or other dangerous places, (and bring 
you neareſt to your Harbour) which you will find to bea NW bW, 
but when you are Clear of the Sands and other Impediments , and your 
Ship is arrived at E; then you muſt change your Courſe, making choice 
( as before) of that Rhumb which will bring you from E to.D, which 
you will find to be a W þ IV. ; 


Is PR O:P. XV 


How to know by the Plain Chart the Diſtance between 
two Places. ; 


S. O W ſhall I know the Diſtance between two places ? As for 
Example , from the Harbour at A to that at B. 
'T" You' muſt take with your Compaſs the Line AB, or 
the juſt Diſtance between the two places ſo marked , and ap- 
ply the ſaid Compaſs ſo open to the Scale of- Exgliſh Leagues, (20 to a 
Degree ) and the Scale will ſhow you 50 Leagues that the Harbour at 
- A, is Diſtant from that at B, as was required. = 
| | | Y- . S, What 
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S. Whatmuſt Ido when the Diſtance between the two places is. greater 
than the Scale of Leagues ? 

T. Then you mult take the length of the Scale of Leagues, and look 
how many times that is contained in the Space between the two places , 
and if there remains any odd meaſure, then having taken that odd meaſure 
with your Compaſs, apply it to the firſt part of the Scale of Engliſh 
Leagues. (if it be 2 Dutch.Chart) ſo ſhall you know the whole. Diſtance , 
— a A to D.is 59 Leagues or 177 Miles,. (for a League is 3. 
Mites.) 


FY "y 
_—_ _ — 


PROP. XVII 
How to know by. the Plain Chart, the Latitude of any Place. 


CY OW ſhall I know by my Chart in what: Latitude a Port of 
& Land, an 1ſiaxd, or any other place is-Situated ? 

* _T. To know that by. you Chart , ſet one Foot of your 

'._  Compals.in the very place whoſe Latitude-you-wauld know, 

and the other Foot on the neareſt Parallel or. Lineof Eaſt and Weſt, and 

then draw your Compaſs forward,.until it touch the-graduated.Meridi-. 

an, (that is to ſay, that Meridian where the Degrees are marked) and: 


the Foot which was an the place will ſhow its Latitude; as for 
Example. 


If you wonld know.-the Latitude of the 1/and-at F : Set one Foot of 
your- Compaſs in the very middle; of, it,. and the- other Foot in the- 
neareft' Parallel] at G, and keeping that Foot ſtill upon that Line,. 
draw it forward until it- touch the graduated Meridian z and the Fcot 
that was at. F, will ſhow you. that. the ſaid 1/lard is in 49 Degrees 30. 
Minutes of: North Latitude, (ſince the propoſed 1/lard is-on the North 
fide of-the Equinoxial.) | 


—= ” CI —_ \ Ee —_— R—_ — —— RY : £3 _ — 


P*R: O-P. XVIIL 
Flow to find the-true Point: of the Ship. 


$. _ I% I determin by a Point ,. the place my Ship is arri-. 
at ? - | 

 -T. Tomakeit very eaſie to you, it is fit that I ſhonld give 

yaran.Exawple.: Suppoſe then that your Ship being ——_— 

Tom- 
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from the Point A, hath Sailed 5 W 30 Leagnes, and you woukd fee in 
your Chart the place it is arrived at. Firſt, take with the Compaſs 
32 Leagues, (upon the Scale of Engliſh Leagues) and with another Com- 
paſs take the neareſt Diſtance between the place of your departure at A, 
and the neareſt SY Line at L; then take in your Left-hand the firft 
Compaſs. which contains the Leagues, and ſetting or placing one_Foot 
thereof in the Point of your Departure at A, turn the other Foot towards 
that part your Ship hath Sailed , then ſet one Foot of the Compaſs which 
contains the Diſtance of the Rhumb upon the fame Line of SW, (whoſe 
Diſtance you took) holding it fo with your Right-hand, that it doth not 

ſwerve from the ſaid S W Line , draw your Compaſs forward to the 

N E, untill the other Point of it, meet exactly with the Point of the 

firſt Compaſs at H, and there mark a Point, for that is the place where 

your Ship isat that inſtant, (ſuppoſing you have allowed for Lee-way,&c.) 

and doing the ſame for any other Courſes, you may ſee in your Chart the 

place your Ship is arrived at, and from whence you may direct your 

Courſe again to the place whereunto you would go, or as near it as you 

can, in caſe the Wind be contrary. | 

S. Doth not this Point H, which ſhoweth the place my Ship is arri- 
ved at, ſhow alfo my Difference in Latitudeand Longitude ? 

T. Yes, it doth, for if you Subtract the Latitude of your Point from 
the Latitude of the place from whence you departed, or rather the teſs 
Latitade from the greater , the remainder will be your Difference in Lati- 
tude; and the ſame is to be done for your Longitude, when they are both 
of the ſame Denominations, as you may better underſtand by what has 
been already faid in the Second Book. 

S. How do you call this manner of keeping an account of the Ships 

? 


way ? 
T. It is called the Dead Reckgning. 


PROP. XIX. 


Proving the Plain Chart falſe, and not to be truſted to, 
but in very ſhort Voyages. 


S.w" WOW can the Plain Chart be falſe when moſt Pilots make uſe 
of no- other, and for all that bring their Ships as well to the 
deſired Port, as thoſe who Sail by that of Aercators Chart ? 

T. If any ſucceed in long Voyages, by Sailing by the Plam 

Chart, you may be aſſured that it is more by cbaxce than 5ki{, except their 

Courſe were (Eaſt or Weſt) under the Equinoxial, or (North or South) 

under a Meridian, being certain- that upon any other. Point there is a 

conſiderable Error, by which _ have loſt their Ships and. Lives. as 

""-S many 
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many more will do, if not preventcd by leaving the Plain Chart , and 
making uſe of Mercator's. by KN; fs 

S. If Sailing by the Plain Chart is ſo dangerous, I wiſh you would 
prove it by ſome convincing Demonſtration, for until now I have nat 
been ſenſible of it. | {35 | | 
-T. To make it very plain to you, it muſt be by ſome Figure which 
repreſents the Plain Chart, of which I know: no better than'that which 
Fournier hath ſet down in the 14th. Book of his Hydrography ,. which for 
your Inſtruction I ſhall near hand deſcribe to you (with his opinion) it 
being impoſlible to render it more intelligible by any other. 


So ORs 
ATATATAIAL IATATALALA 
Gcnll{iKk | 

C2 
* F 
YIYTITY: NY TYLYTY 


Admit then the Plat ABCD to be a plain Chart , and that the Lines 
AB and CD are Parallels, and are joyned to two other Lines alſo 
Parallels, viz. AC and BD, and to make a'Right-angle draw threw: 
the middle of the Chart the Line EF, which may repreſent the Equinoxial 
and be Parallel to CD, and double of AC; divide E F into +2 equal 
Parts, and opening your Ccmpaſs until it contains almoſt -z of thoſe 
Parts; ſet one Fout thereof upon any Point of the Divition , and the 
other upon the ſame Live E F,, from whence draw-an Arch, and fo on 
from every Point of Divilion, until your Chart 1s divided 2s you ſec, and 
repreſents as it were 12 pieces of Musk-Million: Now if you were ta 
joyn'( in round) the Po! E with the Point F,'and the extremities or 
ends of all thoſe pointed R iþbs together, the two;Paints where they ſhould 
EDM | joyn 
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joyn would-repreſent. the Poles of the World, and:thewhole/wobld're- 


preſent the Terreſtial Globe. Now if you imagiivthatGlobebpen; and 


diſplaid in.ſuch a manner that thoſe Circular:Laneg:become Parallels one 
to another, ' all thoſe crooked or bowing pleces which did joyn and unite 
together :in' the Poles, 'will remove 'agd'(be_ ſet ata: Diſtance one from 
another; and their extremities or ends will fallupon a'Line'of as/great 
extent or length, as the Equinoxial, and by: thar-means thoſe parts of 
the World which are at .ahy Diſtance fromthe Equinoxial; will appear 


at a greater Diltance one from another. than they really are, and ſo much 


the more the further off they are from-it 7 | 
S. Can you prove that this error-is of ſuch conſequence to Navi- 
gation 2; - i 02 50y 1 2G 410 9t 9M Be16 1107 251 2d 0 


T. Yes, and that you may not doubt in the leaſt of it, I will make 
it plain to you by an Example: Admit then that a Pilot is Sailing from 
the Rock, of Libor to the Ifland Tercera, and that the ſaid Rock is at the 
Point K, and the Iſland Tercera at G. 'I fay that his Ship in going from 
K to G, ſhall have Sailed of that Parallel, but the Part KI, G H, and 
not the part HIy;\ which 'however is ried} his Ghats (although 
it is a Vacuum.) That Pilot then who ſees by his Chart that the Diſtance 
between K and G, is of 24309'r Enzliſ YLe Puts, and by his reckoning 
finding that he hath Sailed bat 250 Leagues, will be perſwaded that he 
is arrived but at Hz and wil believe that' G is yet 8a Leagues Diſtant 
from him ; and therefore Sailing with all his Sails vut,.. if it. be darkly or 
miſty weather, he wil infallibly {trike againſt it, and make Ship-wrack, 
or. at leaſt, will-miſs at, paſſing aſide and leaving-it behind him; ſince it is 
certain that the parts of that Parallel, ,to wit, G:H: and 1 K:contain-bur” 


259. (Engliſh) Leagnes, "|; | RS Sk 2031324 JO 293723 
S, What is the Cauſe of this miſtake? +: -: ; 


T. It is becaufe this Pilot believeth that-the Degrees of the 39 Paral- 
lel (which paſſerh. through the Rock of Zi-bon, and the lfland Tercera) 
are equal to thaſe ot the.Eyuinoxial, becauſe they appear ſo by his Chart, 


not minding that. the' Meridians on the Globe are not Parallel as inthis / 


Charts:but fliraw.tiearer to onejanother: proportionably to their Diſtdie 
from theEquinoxialy and that in the 39: Parallel a:Degree'is almoſt 12 


Minutes ſhorter than a Degree of the Equinoxial, tor a Degree of the - 


Equinoxial is 2a Leagues, :and-a Degree of the '39 Parallel is but 15 
Leagues and a half, Likewiſe.he will firid by the Plain Chart the Diſtance 
from Rachel tQ Canddarinthe 46:Parallelto be of 1052 Leagues, although 
there are really, but: 93028ach. Degree>ot that Parallel being but of 14 
Leagues, which is 6 Leagnes or 18-Miles in every Degree leſs: than ap- 
peareth by his Chant: - I | 

-'S, How many Miles do. you think that a Pilot would miſtake that 
ſhould Sail ( by the Plain Chart ) 2coo Miles in the Parallel of 60 De- 


grees:! eQ | 
"= ; ; $ : k : 
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 F.; He-wauld eotpivita nhiftake of a ra90 Miles (except heiknew how 
To Corrett-the error of his:Chart ) becauſe. a Degree of that Parallel is 
leſs by half than it.ap hv: by his Chart; towit, 10 Leagues ; and 


therefore it is no wonder that fo many' Ships are loft, when there is ſuch 
great Number of ignorant Pilots, that Saul by a Chart which ſhoweth 


them:that they are a great way fromthe Land, when (if the fight of the 
Eanddo not recftife the-ervor) they will certainly frike on it. 


8. Are there any more «efeds.or favits inthe Plain Chart.? 


T. Yes, there is a conſiderable one. in the Rhumbs., but I fhall not 


trouble you with the Demonſtratians of ity. fince all thefe errors are Cor- 


reed in the: following /0r/ next Chart, which I. recommend to. you as 


the beſt for your PraCtice, and The only one I deſire you to uſe at Sea. 


_ 


« PROP. XX. 
How ta make tha true: Sea Chart, camminly called 
2 2 os Mittatar's Chart. 


S. FAINCE this: Chart is the 'beſt for praftice, pray ſhow me how 
to make it 2. EL. Tod ; os . 

T. There is no neceſlity for your making your Chart, fince you 

may buy them better made than: you can make them your ſelf, 

however becauſe that by.doing it, you. will -better underſtahd. how. the 

Degrees of Latitude come to beunequal ; I think fit to-fatisfie you, and: 

in order to. that, you are firſt 'to- take care that the skin of Parchment 

deſigned for your Chart, be of the largeſt fize, and very white and 

ſmooth. | But. if you cannot get one ſmooth: and white, yag may make 

it ſo your ſelf; thus, Firſt rub it with ſome Ceruſs, or white Lead , 


" which is to. be had at any Colour-ſhop,, and wipe idiwith a clean-lingnen 
Fair a 


Gleth,, then. boil the ſhreds of your Velom in , untill it 
cames. to be: of a Glbiſh. or Clammy fubſtance, and thenthaving well 


Atretcht your skin upon a board, rub it with a linnen Cloth-or Spunge 


dipped in this water, and when it is-dry rub it again with white Lead, 
and your Velom will be very white. all over , and: ſs ſmooth that no- 
thing ſhall ſtop your, Pen, provided you rab.it well after this fecond 
tine of rubbing it with white Lead 3 for elſe the Rimmbs, "and 'what- elſe 

you ſhould deſcribe on your Chart would ſoon-wear out and diſappear. 

S. When my Velom is thus prepar'd, how muſt I draw my Chart ? 
7. You muſt firſt deſcribe upon it a Square as directed for the plain 
Chart, then divide the Equinoxial Line, into as many equal Parts-or De- 
grees as you have occaſion for ; then draw upon a piece of Paper or piece 
of Board, the Line A B equal to one Degree of the Equinoxial, at the 
end of which at A, raiſe a Perpendicular of the ſame length AC, then 
draw 
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draw the Quadrant of 4quarter-of a Circke C B, and:divide it into-vo: 
rees; then fromthe Point B., -draw-the Line BD Perallel to A C, 

and draw the Lines called Secants throngh every Degree or Point ( of 
Diviſion) of your Quadrant, as AF, AG,'AH, &c. And ſoon untiil the 
0 Parallel, if you have occafion to make your Chart ſo large, thar done, 
graduate your firft Meridian + Thus, | 

For the firſt Degree of Latitude, take the Jength of: the Line A B;. 
( which here we fuppoſe to be bur et Degree of the Equinoxial,) for 
the ſecond Degree the next Line or Secant- AF, for the third De-- 
gree the Secant A G, for the fourth AH, for the fifth A1, and © 
forth, every Degree increaſing as the reſt of the Secants.do,, to which 
they are to be equal: Then draw Parallels through every (fifth or) tenth: 
Degree of the Meridian, and Meridians through every (fifth or) teuth 
Degree of: the Equinoxial ; as for the Rhumbs, Harbours, Capes, Iflands,. 
Rocks, Shoakds, &s.. to be deſcribed an it, they arg tobe done as you have: 
een taught in-the-plain Chart, you muft plare them by their true La. 
titude and Longitude, and then your Chart will befit for uſe. But here. 
take notice, that if you would make a particuler Chart; asfor:Example,. 
from. 30 Degrees of Latirude to 50, then the Secant 30, at. H, muſt be the: 
firſt Degree from.the graduated Parallel, A h the ſecond Degree. and: 
fo increaſing onward from. 30 to 5o, as the Secants-do.. Fo 

S, Why do you make the Degrees of. Latitude to+incredſe more and: 
more, the further they are from the Equinoxial ? "I 

T. There is a necelity { for the tonveniency of Pilots );to make the 
Meridians. of their Chart Parallel. one'ro another, for then if a Right- 
line cuts the , it will make equal Angfes (Enclid, Prop. 28.); according 
to the nature and definition of the Loxedtomick Lines reprefented/by 
the Rhumbs upon the Terreſttal Globe, it.is. alſo neceſſary thar. thoie - 
Degrees of the Meridian ſhould Reepthe.ſame Proportion with the Dezreecs 
of the next Paralle} as*they-de upon the faid. Globe ,- then becante. we 
make the Degrees of all the Parallels equal to thoſe'of the Equizoxia,. 


. (by drawing:the Meridians Parallel one to.another) we. mult alſo increaic 


the Degrees. of the. Meridians (or Latitude) over.and above the Degrees 
of the neareſt Parattels according to the Proportion that-is between Them, 
for (as Mathematitians know)a Degree of a Parallel hath the ſame Pro- 
portion to a Degree of.the "EquindXiaÞ of: Meridian, as the Sine.Conm-- 
plement of its Latitude to the Total Sine; (or: Radius;) Trigonometr y. 
teaching us, that there is the fame roalog orpfoportion betmeen the Sinc 
Complement 'of an Arch and the, Total Sine, as the 'Fotal.Sine"to the 
Secant of that Arch. And therefore'ts vbſerve the ſame Proportion, as 
we increaſe the Degrees of. the Parallels by the Paralleliſm-of- the Me-- 
ridians; fo we muſt alſo increaſe. the. Dxgrees of the Meridins-by. the : 
Addition of the Secants. 

S. Why do you make.no Scale of Leagues for this Chart? 

T.. Becauſe the Degrees of the Meridian is the true Scale , which how: 
great ſotever_ it appeareth, it containeth bar 20 Engliſh Leagues _ 

eS5 
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:Mites (or Minutes) for i6 you :Yoyage had;been between:two Parallels; 
as for Example ; between the /40..2nd $0,;the Degrees of the Meridian 
Comprehended between the two places muſt ferve for a ſcale to meaſure 
your Courſe, and ſo-making uſe of a/Scale which repreſents the Leagues 
.or Miles by a greater Line;.the further we ſhall be from the Equinoxial, 
the fewer Leagues we ſhall find inthe Parallel neareſt to. the Pole, by 
which you anway:ealily:windenſtand that: alrhough we have increaſed the 
- Degrees of.:the! Paralles;andMegridians, we have not done it in yalue 
of Leagues; becauſe we'repreſentalſo the Leagues or Miles by a greater 
Line, and we make uſe of a greater meaſure. | 
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"How to know by Mercator's Chart what Rhumb ( or Pobjt 
»:: ' of 'the: Compaſs). your:muſt Steer to go from one Harbour 
bs O-MERTLS Jn aminge ls» 1, 


Z 6 . matt know (by eMercator's Chart) upon what Rhumb 
to Sail, from one Harbohr.to another ? | 
| T. This is to be found out in the ſame manner as by the 
- plain Chart: thus, place a Ruler upon the two determined 
Harbours, (or imagin 2 Line drawn. from one Harbour to another ) and 
look whatRhumb. is Parallel to the ſideof yourRuler, (or imagined Line) 
and that ſhall be the Courſe you muſt Steer , ;as for FINE 
(Te 1h pO * Example... | | 
If you wonld- go from 'A to C, yon will find that a 5 SW Rhumb 
will be Parallet to the imagined Line, or edge of your Ruler placed on 
A and C; by which you Know that your Courſe from'A to C'is SSH, 
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PROP. XXII ; 
How to find'by 'Mercator's Chart , the Diſtance of 
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'v $0. places. | 
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S.WYRAY ſhow me how to find the Diſtance of two places that 
are under the ſame Meridian, (or North and South one from 
another.) 1c | p 
T. To meaſure the Diſtance between two places in the fame 


Longitude, .you- muſt only look, how many Degrees of the Meridian 1s 
| | Com- 
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comprehended between the two propoſed places, which being Moltiplic d 
by 20, (each Degree containing 20 Leagues or 60 Miles) will ſhow you' 


the Diſtance in Leagues: Example, "The Diftance between A and K is 


10 Degrees of Latitude, which being Maltipled by 20, gives 200 Leagues. 


for the Diſtance between A and B. | 

S. What if there be odd Minutes over and above the Degrees ? 

T. You mnſt add a League for every three Minntes: — 

S. How muſt I find the Diſtance of two places that are in the ſame 
Parallel ? > rs | 

T. When two places are in the ſame Latitude , you muſt meaſure their 
Diſtance by the Degree of their Latitude, as for Example, if you would 
know how far the Iſland at D, is from thatat:B; you muſt rake upon the 
Meridian the length of the Degree R S,,, with which you are to meaſure 
the Diſtance BI, for ſo often -as* yon ſhall find that length between the 
two propoſed Iſlands, as here 18 times, ſo many times 20 Leagues is D 
Diſtant from B, viz. 360 Leagues, _ | | ; 


— 


S. Muſt I always take 3o Minutes on each ſide of the Parallel of the 


two places propoſed , as you have done in taking the Degree R'S? _: 

T. Yes, if you will be the more exact, _: eG 

S. I underſtand this well enongh, but how fhall I meaſure the Diſtance 
between'two places that differ both ih Latitude-and Longirude2:': _ - 

T. You muſt meaſure it by the Degrees of the Meridian comprehen- 
ded betwixt the two places, as 'for Example, if you would know the 
Diſtance from A.to C, you muſt firſt meaſure the Diſtance A F., 
by the 10 Degrees of the Meridian comprehended. between the two 
Parallels FM, (wv. between 60 and 70,) and the Diftance F G; by the 
To Degrees from '50 ta:60,, and GC, by the. 10:Negrees from 40to 50, 
counting eyery Degree for 20 Leagues, and every third Minute for a 
League: Or elſe thus, Look how many. Degrees the Difference of Lati- 
tude contains, and take with your Compaſs as many Degrees upon the 
Equinoxtal Line , then laying a Ruler on the two places, apply one point 
of your Compalſles ſo to the Edge of the Ruler, that the other point (de- 
ſcribing an Arch of a Circle')- may juft touch ( but not cut ) one of the 
Parallels or Lines of Eaſt and Weſt, that paſs between the two Places, 
and then meaſure the Diſtance from the Point: ( or Center) where your 
Compaſs was fixed by the ſide of-your Ruler, to that place of the Pa- 
rallel ( ſo touched), where the Ruler crofſes it , and that Extent 'being 
meaſured in the Equinox1al, will ſhow you the Degrees or Leagues between 
the two places. | 4 | | : 


Example: To find rhe Diſtance berween A and C. 

A, being in 70 Degrees of North Latitude, amd C in 39 De rees, 
their Pifference is ;31'; which'being 'taken-off from the Equinpxial gra- 
dizred Line, ant your Ruler laid over-the'two Places/A 3nd ©, one 
Foot of your Cotrnpaſs 'being placed” by* the {ide of the” Ruler atl ; _ 

| Z other 
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other: will-juſt touch the Paralle] of 60 Degrees, at.-L ,. which the Ruler 
croſles at:F. . Then take with your Compaſles the Diſtance fromIT to F,,. 
which being meaſured on the Equinoxial Line , you will find 34 Degrees, 
which. being Multiplied by 20, gives 630 Leagues for. the Diſtance be- 
tween A and CG. © SDS WNT br ekee 
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| PROP; XXIIL 
1 Bow to find (by Mercator's Chart ) the Lafitude and: 
4192411 5; Longitude of any Place, . 


&Yy Ss the Latitude: and Longitude of places to be found. by Xercator's. 
. Chart; in the ſame manner as by the Plain Chart? 
: . - B, Yes, the very'ſame. To find the Latitude, take with your- 
Compaſs the Diſtance betwixt the propoſed place and the neareſt 
Parallel; (Cor Line"of Eaſt and: Weſt;)'then remove your Compaſs ſo 
open to the gradnated Meridian; (or Line-of North and South, and ſetting 
ene-Foot- of it-on the ſame Parallel, (as before ) the other Foot will 
How you upon-the 'Meridian the-Latitude of the place:: And to find the - 
Eongitude, take the Diſtance-betwixt the propoſed place and the neareſt 
Meridian, then-removing your::Compaſs- upon the Equinoxial Line, ſet 
ons Foot of.it upon the ſame Meridian, '{as: before) and: the.other Foot. 
wilt ſhow you upon: the-Equinoxjal the 'Longitude required ;i and in this. 
manner you will find that the Iſland at Nvis in' 25 Degrees. of. Latitude 
North, and 1 5-Degrees of Longitude Eaſt.. . | 
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The Latitude and Longitude of your Ship being known. 
how to prick it down in your Chart. 


: FT. Seitis, forthere is no more init, than to take:the Diſtance - 
- between the Degree of Latitude your Ship is in, and the neareſt 
Parallel; holding your Campaſs ſo openwith your Left-hand,with 
your Right-hand and another. pair of 'Compaſles, take alſo the Diſtance. 
between the Degrea.of Longituge your Ship-isat,. and the neareſt Meri- 
van, and holding your :wo Compalles flats draw them forward _ 
1 


T Fancy this very eaſie ? 
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the two Feet of the Compaſſes which mark the Degree of Latitude and 
of Longitude meet , and there make 4Point;; for that is the place your 
Ship is at, at that inſtant ; but take care in drawing your Compaſſes that 
the Foot of the firſt Compaſs do not ſwerve from the Parallel, whoſe 
Diſtance you took, nor the Foot of the laſt Compaſs from the Meridian; 
and do not forget to make a little Circle about. your. Poiar,.that you may 
. find it the better when you have a mind to look on it. 


PROP: XXV. 
How to prick down your. Reckoning by Metcator's Chart. | 


by the Plain Chart ? 5 Dollini oh 3-40 5 | 

T. No, it is almoſt the ſame, all the-Difference being only in 

- - the Leagues, which in 4/ercator”*s muſt be taken.upon the Degrees 

of the Meridian, and not upon a Scale'of equal pattsas in the Plat, which 
to make plainer to you, I ſhallgive you an © oo ne 2 


S ] S it hardet'to prick down my Reckoning by Mercator's Chart, than 


E, xample. 


Admit then that departing from D, in the Latitude of 60 Degrees 
North, you-have Sailed ENE 50 Leagues, or 150 Miles; to wit, 'the 
firſt 4 Hours 15 Miles, the next 4 Hours 20, and-ſo forth, and that 
having added all thoſe Mikes Sailed in 24 Hours, you find them to a- 
mount to 150; you muſt with your Compaſs take upon the Meridian 
(to wit, fron 60 Degrees towards 70) the 150 Miles Salled, then remove 
your Compaſs, ſetting one Foot of it in D, and turning the other Foot 
towards that part you have Sailed, with another Compaſs mark" the 
Rumb of your Courſe, (as you were taught by the 15th. Propoſition of 
this Book, ) and where the two Feet of the Compaſles meet mark a Point 
at H, for the placebf your Ship at that time,and the ſame is to be done the 
next Day if you alter your Courſe, .or Sail upon any other Point. 

S. Is it as eaſie to take any Number of Miles, as Leagues upon the 
Meridian ? | ney 

T. Yes, becauſe commonly the Degrees are divided intq112equal parts 
of 5 Minutes each, which Minutes may alſo be taken for Miles, fince a 
Degree contains 60 Miles as well as 60 Minutes, and therefore it is as - 
ealie to take your Miles or Leagues upon the Meridian, as:upon 24 Scale 
made on purpoſe for it. | 


oe 9 PROP. 


Pas 0 4 a 9 > , wil hg TY A Ras 
= = fol RS x mY 4, ke _- F tn 2 * 
S&F : FF us 4 : 
ot « 


174 


+ a4 ” — 


OS Soto Re - ———— 7 — 


) The\Praftical Part of Boox 111+ 


. x © 
ft] 3» ; «© Ov 


* 4 
- 
- - 


» 


"I 'a £3 AUT ATE ca $68 i - — 


- the Courſe and Difference in Longitude, 


The Latitude of two places,” and their Diſtance given, to find 


T. Yes, for by it you may Correct your Courſe, as I ſhall make 
it plain to you; ſuppoſe thenthat by my Obſervation I know the 
Latitude my Ship 1s arrived at, and by the Log-line the Miles 

Sailed , -but. am in doubt.of.my Courſe, becauſe I caule not obſerve the 
Variation or atty thingeſfe,. as for Example, Admit that departing from 
A, which is in 70 Degrees © Minutes of Latitude North, and 5 Degrees 
o Minutes bf Longitude : I Sail ſeveral Days in a Storm between the South 
and the Weſt, upon the ſame Point of the Compaſs, until by Obſervation 
E find I am arrived in 60 Degrees. of Latitude North, and that by my 
Reckoning (to which I truſt more than to my Courſe) I haye Sailed 270 
Leagues ::;[ take upon the graduaged- Meridian the 270 Leagues Sailed , 
22, upon the Degrees from 79 to-60 , then ſetting oneFoet of my Com» 
paſs in A, with the other Foot I deſcribe an Arch which toucheth the 
Parallel of 60 Degrees in L, which is the place my Ship is at at that in- 
ſtant, then with my Compaſs I look what Rumb is Parallel to the ima- 
gined Line AL, and 1 find. that it is a SW, by which I conclude that 
my Courſe .hath been. SW. : Now as to the Difference of Longitude, I 
add 360 Degrees tothe. Longitude of A, (ſince the Loggityde of both 
places is of Different Denominations) and there will come. 365 , from 
which 1 Subtra& the '338 Degrees of the-Longitude of my Ship at L, 
and the remainder 27 Degrees is my Difference in Longitude. 


'T this Propoſition of any uſe in- Navigation ? 


| - PROP. XXVIL. 
The Latitude of tw0 places and the Corſe bemg known ) how 
to find the place of your Ship, and how many Leagues you 


have Sailed, and the Differente in Longitude.” 

S.Y S this as eaſe as the precedent Propoſition ? 
T. Yes, and as neceſſary, therefore I muſt give an Example of 
it, admit then that I depart from N in 25 Degrees of Latitude 
North, and 14 Degrees of Longitude, and Sail away S S1V, until 


* by Obſervation I find I am arrived- in 10 Degrees of Latitude North, 


and 
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| >,and then would find by my Chart the place of 'my Ship; the Leagues 
 Sailed, and my Difference in Longitude: Firſt I fet one Foot of my 
Compaſs upon the Point of my Departure at N, and the other upon 
” the neareſt SSW Line, and drawing my Compaſs forward 'as before 
taught, I obſerve where the Foot (that was) at N, toucheth the Parallel of 
+ Go Degrees,: and there I prick my Point at P, for the place of my Ship, 
' iz. 10 Degrees North Latitude, and 6 Degrees Eaſt Longitude; then 
| if I-meaſure the Diſtance NP, upon the 'Degrees of the Meridian, to 
 avit,from 25 Degrees towards 10 Degrees. 1 ſhall know how many Leagues 
E. (or Miles) I have Sailed, viz, 320 Leagues or 960 Miles: As for the Lon- 
# eitade, I ſubtract the leſſer out of the greater, and the remainder is-my 
” Difference in Longitude, which in this Example I find to be 8 Degrees. 
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i PROP. XXVIIL 


| The Courſe, Diſtance, and Variation, being known, how to 
Ei find the place of your Ship. 


EF $. FNAN this be done by Mercator's Chart ? - aka? 
BL T. Yes, it can, but not by every Pilot, for there is few that 
| know it , and therefore I will teach it you, being willing to 
Ft. . - ſerveany that incline to that Noble Art of Navigation ; and I 
hope that Examples will make it very ealie and plain to you: Note, 
U- this is not Mathematical, and is only laid down for thoſe who know but 
- the uſe of the Chart, and yet would CorreCt the Variation by it. Ad- 
mit then that with a Compaſs whoſe Variation is 7 Degrees Weſterly , 
E ] have Sailed XN NW 99 Miles, and then would ſee in my Chart the 
- place of my Ship. Firſt I conſider that ſince the Courſe and Variation are 
©. of the ſame ſide, the true Courſe hath been further from the North than 
Ea NNW, to wit, 7 Degrees more Weſterly; I muſt then divide the 
” 99 Miles Sailed by the 11 Degrees, which each Point of 'the Compaſs 
{ contains, and the Quotient will be 9, and becauſe of the 7 Degrecs of 
Variation, I take 7 of thoſe parts which amounts to 63 Miles, for 7 
© times 9 makes 63 , which being Subtracted from gg/, there remaineth 
#36; by which I know that 1 muft prick my Courſe at twice; to wit , 
36 Mijes upon the N NW, and 63 Miles upon the NW b 1V, and, this 
” loft Point will ſhow (in my Chart) the place of my Ship, as was de- 
- fired. | 
$. What muſt 1 do when the Variation is both of Degrees and 
| Minutes ? 
' _ T. In that caſe it is neceſſary to know the Rule of Three, for admit 
' that the Variation of your Compaſs is of 8 Degrees 20 Minutes Weſter- 
ly, and your Courſe hath been V. NW; you mult fay, If 11 Degrees 
| I3 
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15 Minutes contained between the N'N W. and N uw b IN giveth g1 Atiles, 
'What will the 8 Degrees 20 Minutes of Variation grve ? Aud: you will find 
73 Miles; which you mult prick upon the NV W.b NV, andthe reſt of the 
99 Miles.z to wit,. 26 Miles upon the /V NW, and this laſt-Point will 
. mark the place of your Ship. TN = 
S. How muſt I, prick down my Reckoning if I-had Sailed $ W 12 
Miles, with a Compaſs that varies 17 Degrees Welterly ?- :./ _ | 
'T, *Since the Courſe and;Varjation is of the ſame Denomination, or 
both Weſterly ; your true Courſe hath been further, from .the North, 
than the SW, as many Degrees as your Compaſs did vary; that is to 
ſay, 17 Degrees more Sourtherly : Now becauſe one Point of the Com- 


paſs contains 11 Degrees 5. Minutes ; I firſt Subtract 1 1 Degrees 15 
Minutes for the SW b S., / Lip 17 Degrees of Variation, and there re- 
mains ſtill 5 Degrees-4.5 Minutes from the 5 WwbS to the SSW ; muſt 
then prick my Reckoning at twice; to wit, one part upon the SW bS, 
and the other upon the SS, and to know how many Mules (or Leagues) 
'upon each Rumb; I ſay, (by the Rule of Three) If 11 Deg. 15 Min. 
(the Diſtance of the S SW from the SH. b S) give 120 Jiles, How much 
wills Degrees 45 Minutes give? and you wall find it to be 61 Miles, which 
I prick upon the $ SH, and the remaining 59 Miles upon the SW bs. 
_ $S. Muſt I always retire from the North'to know what my true Courſe 
hath been ? ; i : $i; n ; ferte*”", A 

T. Yes, when your Courſe and Variation are on the ſame fide ; that 
is to ſay, when they are both Weſterly, or both Eaſfterly. - ; 

S, What mult I do when the Variation and my Courſe -are on con- 
trary ſides ? TRE A | "a 1-44 

T. You muſt then approach nearer the:North; as for Example, Ad- 
mit that I Sail W SW 66 Miles, with a Compaſs that, varies 6. Degrees 
Eiſterly, I muſt retire from the South, for my true Courſe hath been 
6 Degrees nearer the North than a W SW becauſe the Variation is 
6 Degrees Eaſterly; therefore I divide the 66 Miles by 11,- and Multiply 
the Quotient by 6, and that gives 36 Miles, which being Subtracted from 
66, there remaineth 3o Miles, which I prick upon the W S W, and the 36 
Miles upon the W b $, but when the Variation is both of Degrees and 
Minutes, you mult do as in the precedent Example. 

'S. I underſtand now very well how to find out what my true Courſe 
hath been 3 but what muſt I do to make good my Courſe notwithſtand- 
ing the Variation ? ” tea 

 £. When the Variation and your Courſe is on the ſame ſide, you muſt 
approach or draw nearer the North, as many Degrees as the Variation is, 
but when the Variation and Courſe differ, (that is to ſay, when one is 
Welterly and the other Eaſterly ) then you muſt retire from the North 
as many Degrees as there is Variation, as you will better underſtand 
by this Example. Admit then, that to go to an Harbour Diſtant from 
me 180 Miles, my Courſe is V Wb W 3 Degrees 3o Minutes more 
Weſterly, and that. the Variation of my Compaſs is of 13 Degrees 

| < Eaſterly, 
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Eaſterly.; the Queſtion is, how muſt I prick down this Comſe, and 
upon what Point of the Compaſs I muſt.Steer to make my way good a 
NW bW 3 Degrees 3o Minutes Weſterly ? As to the Reckoning, there. 
is no doubt but it muſt be pricked upon the propoſed Ramb, ſince-I de-- 
ſign to! make it good by my Conrſe, but then it is of neceſſity to Cape 
or dirctt my Courſe ſo, that-I make good a MW bW 3 Degrees 39 
Minutes Weſterly ; I muſt then-contrary to the precedent Example 
retire from the North, or rather from the NW bW, (3 Degrees 30 
Minutes Welterly)-as many Degrees as there is Variation, and there- 
fore I muſt diret my Courſe W N W 5 Degrees: 15 Minutes .more- 
Weſterly ,. for 3- Degrees 3o Minutes, and 13 Degrees: of Variation 
comes t0.36 Degrees 3o Minutes , from which: I Subtra&t 11 Degrees 
15 Minutes Comprehended between- the NW b W and the W NW. 
and ſo there remaineth 5 Degrees 15 Minntes ; now to know how many 
Miles T muſt prick upon the NW bW, and upon the W NW, ( becauſe 
of the 5 Degrecs 3o Minutes) | ſay by the Rule of Three; Jf- 11 De- 
grees 15 Minutes give 189 Miles, What will 5 Degrees 15 Ainntes give ? 
And there will come near 84 Miles, which being Subtracted from. 180, 
remaineth 96 Miles, which I prick upon the NV br, and the $4 Miles: 
upon the W NW, Admit I were to Sail to an Hland- Diſtant from me- 
255 Miles, my Courſe is SE ÞbS half-a Point Southerly, (that is to ſay, 
5 Degrees.37 Minutes more to the Southern ) and that - I-am- forced to- 
make uſe of a Compaſs whoſe Variation 1s of 11 Degrees. 1 5 Minutes: 
"Eaſterly; the Queſtion is, how my Reckoning mult be prickt down, 
(in my Chart) and- upon what Point of the Compaſs I muſt Steer to 
make my Courſe good a SE bS 7 Degrees 37 Minutes Southerly? 
Anſw. Since the Variation is on the ſame ſide with, the Courſe; to wit; 
both Eafterly ; I muſt approach to the North-as many Degrees as my- 
Compaſs varicth, and therefore I-muſt direft my Courſe-S E 5 Degrees: 
37 Minutes Southerly, now to prick this. Courſe upon. my- Chart ; I- 
ſay by the Rule of Three, If 11 DPeerees 15 Admutes give 255: Miles, - 
What. will 5 Degrees 377 Adinutes. give? And you will find it to be 127: 
Miles, which being SubtraCcted from 255, remaineth 128 Miles, which [+ 
muſt prick upon the SE, and the 127 Miles upon the SE bS, becauſe - 
of the. 5 Degrees 37 Minutes. | 
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What muſt be obſerved by thoſe that will keep an account 
of the Ships way. 


s. HIS muſt be very neceſſary, and therefore pray give me 
your adyice concerning it, 
| . T. My adviſe is, that you be very-careful in this Aﬀair , 
for it is the eſſential part of Navigation 3; you mult look often 
upon the Compaſs to be certain of your Courſe, and that your Men 
| have Steered as was commanded them z think this of Conſequence, and 
Place a careful Man to look to it in your abſence, a perſon whom you 
can truſt, that you may have -a true account of it, and alſo if the 
Wind have blown freſher or calmer, and what ever hath happen'd 
when you were a Sleep, eſpecially when you have a Lee Shore and Sail 
near It in the Night time, that being very dangerous, many Ships having 
been loſt by the negligence of Pilots , and therefore when you Sail near 
the Shore in the Night time, you ought to Steer your Courſe a Point of 
the Compaſs more towards the Sea, (or from the Land) than you would 
do in the Day time, to prevent any accident that might happen, ſince one 
cannot be too careful. When we Sail cloſe by a Wind, or as near it as 
we can with our top Sails out , we allow commonly a Point of the Com- 
paſs for the Lee-way ; as for Example, if. the Wind was ESE, and we 
ſhould Cape S, (which is as near as any croſs Ship can well Lay) the Courſe 
would be Sb W.- If with our Courſes only, we allow commonly two 
Points for the Lee-way ; and if with our Main Sall only, (which is called 
a Trie) we allow for Lee-way 4 Points of the Compaſs: Hulling in a 
Storm we allow 6., and ſome times. 7 Points, of the Compaſs for Lee- 
way., and then the Ship may drive .10 or_ 12 Leagues, and ſome times 
14 in 24 hours, But theſe Rules or Directions are not always certain, 
for according as the Sea and Currents are you muſt judge,(of your Courſe) 
beſides ſome times 3 Sea will take your Ship on the Lee-bow, and then 
the Drive (or Lee-ward-way) is leſſer, ſome time alſo the Sea takes her 
on the Weather-bow, and then ſhe drives more, when the Sea is ſmooth 
we commonly allow leſs for Lee-ward-way. To be certain how much 
your Ship hath fallen to Lee-ward, you mult look to the wake or ſmooth 
Water which your Ship leaveth at Stern, ſetting it by the Compaſs , 
for its oppoſite Point will ſhow you the true Courſe of your Ship; as for 
Example, Admit that Sailing (cloſe by a Wind) exactly S, the Wind at 
ESE, the wake (or ſmooth Water) of your Ship falls at NbE, its 
oppolite Point, which is the SbW, will be your Courſe, and not the 
South, becauſe.of your Lee-ward-way. As to the Diſtance or Number 
of Miles Sailed, becauſe there are ſeveral ways by which you may judge 
0 
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of -it.z-I think fit to-Treat of it by it ſelf 1the-plloming Ty olitions , 
and therefore 1-ſhall only add here, that: you-muſt-ne tom 
your Obſervations when the weather permits-it, and to-write down 
that happens/in your Voyage, .as for Example: Your ſeveral Courſes, 


- how many Miles(or Leagues) you have Sailed upon fuch a Point of the, - 


Compaſs, ox upon; every ſhift of, Wind; the time of, the Day or Night 
| you Tack a about, and-whenyou ſaw ſuch a Cape, [liland —_— 7 


kow it did bear. from you; what Ships you have ſeen, in ſuch and ſachs 
Traverſe; if it hath been fair weather , if it did blow hard, and with 
what Wind, in ſhort all that happens in 24 hours is to be Written down 
in the ſame manner, as I will ſhow you by the Journal; which you will find 
in the Fifth Book, -for an Example of : that, which you are to keep. 
Sea ,, and.in the meantime, let me adviſe you to; have a care.of. thi 


latch when you Sail Large and it bloweth hard. . ... | 
PSEY ©. ts 318 [3.01 Srrigt 319403 7a! 1:{] 
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How to judge of your Diſtance , or Number of Mile” 


Sailed. 


Fs RE there not ſeveral ways to judge of the Diſtance Sailed 


or run? PRES OG ar 
'T. "Yes, there are ;. but the. moſt * praCticed by, our 


. 


'* Pilots, is by the Log and half” Mintte Glaſs , whoſe uſe is 


very well known by moſt .Sea-men ; nevertheleſs becauſe there may. be 
many beginners as your ſelf , that never faw it, or if they did', donot 
know upon what ground they uſe it., I ſhall firſt ſhow you how to make 
it, then its uſe, and at laſt its defeCts or errors. ' © OG 
_ © Her D a canary marte ED EE rn 

_ T. Firſt they take a ſmall Line of 100' Fathom, or there about, at 
one end of which, they faſten a piece of board of abour 8 Inches in length, 
and 4 in breadth, ' to which they faſten a piece of Lead at the bottom that 
it may ſwim right up, they faſten alſo onthe other fide of the Log two 
woodden quils to ſupport it the better upontthe water, about 18 or 20 
Hire ' from this Log-baard thay make 4'knot; and from thatknot 

Y AST, 


ide the Line by, ſeyeral other knots or "marks made at 7 Farhoms: 
{ares Gor From. other , and-then rowling it upoh a.tower made on 


'$.” Upon what ground do' they make their knots at 7. Fathoms one: 
F A+ % . | » Ka | > s Sper i p " jþ It 
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never. fait, to make. 
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- EF. WES gx8unded upory this, rhae fire of odr Feet rftike#Geomtetrical 
&, 22d 'roce ith CGcomertfeal ) paces 2 Mile! and\ 6o-furh Miles a 
greet, by which actonnt a Degree contatneth 200006'sf onr Feet, and 

one” Mite $5060 Fett; now becauſe haff ac Minute of time is the! 120th. 

* part of arhour, they'make the ag Feet to-that' Proportion , 

oy fin the r2oth; part ofa Mile', which yor wilt find a”, «41 Feet 
z;-but' Beedvſe it wants but little of 42 Feet, pr = 7 F#thom's) 
ihr there convenience they mark their knots at7 Fithogs Diftianee one 


Kok wother.  _ © 
* '&. Show menow-thevufe of this Line? | 

TFT. Thevſc of it is'thus: - From the'Stern of the'Ship the Pilot heaves 

etit the Lop, and"lers rum with it' 12 or 15 Fathoimis of the Line before 
he-reckons any thing; for ſear that the height' of 'the' Stern: and? addy 
ſhould cauſe ſome error ; * as f601 as ke'comes t6 the firſF knon (Where the 
Diviſion of the Line beginneth) they turn the half Minute Glaſs, letting 
the Line run out with eaſe until the half Minate is all paſt, and then. 
juſt at that time , ke that holds the half Minute Glaſs bids aloud Srop, 
which the Pilot doth accordingly; ant -then counts how many knots 
bath run out in the time'that the half Minute Glaſs was running, and as. 
- many: kfnots,Aas. he figls, ſo many. Miles he-rechons. that: his Ship hath: 
Saiſed in art hour; and for half a knot), he reckons hatf a Mile, as: you. 
will better underſtand by the next> Propoſition. | 

S. What are the Errors or Defects of the Log ? 

T.. The Error of the Log, is in the Diviſion of its Line,, for it is the 
opinion of moſt Eearned Men of oor Age”, that there otphr to bes 50 of 
our Engliſh Feet Diſtance from knot to knot ,and not 42, having f&und by 

periefice. that a Degree of the Earth coritalmeth a'great dal avvre. 

360000 Exghſh Feet. N 
S. What is the- Caufe of ſo great an Error ? 

T. It's the meaſure with. which we divide the ſaid Line; that is to: 
fy, our Engliſh Foor, which is. too little, and-lefs.by 2 Inches ++ , than 
the Foot of Boloign ;. for although it be very. true that $5 Feet make a 
Geometrick pags, 2 1900 -Paces Or 5oca Feet a'Mile, 60 Miles or 300000. 
Feet a, Degree, yon mnff know. that the Foot differs according, to the. 
giverfity of Countries, and'that the Foot generally made'ufe;of to meaſure 
a Mile,. is. that: of Boloign , (as they: call i ) which is2 Inches 52 part 
ef an Inch greater than our Engliſh Foot.; and therefore Mr. Norwood: 

Ight very, well affirm: (in his Sea-man's Prattice ) to have found by his. 
ew experience, that a, Degree of the Circutference of the Eaxth, con-. 
Fanch 367200 of our Englth Feet, when the Riyal Academy-of  Scitnces, 

-many friore'Learned' Men of 'our Age, find:yet. more, their meafiire. 
being reduced to Engliſh-Feet.,, and therefore: you may very, well: follow: 
the ſail Mr. Norwood's adviſe, which he giveth you inthe ſame/Book as. 
followeth :- Becauſe the Ships way 1s more than really appears by the Log-line , 
exd becauſe it is more ſafe to have the reckoning to be ſomewhat before the Ship ,.. 
weerber with the evenneſs of the Nunbers, to allow but 369000 Feet to be one 
: Degree . 


a" 
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166, Ae <orſequently- ono Engliſh Feet to be ae Aye. or ach parrof a Deg. 
yn call'd « Mite , which Number being div 12 , pn , ew 
betwigct kyot aud kyot upon the Log-line. So that upon. this ground 4 N 
rumetb ent one of theſe knots in balf a Minute , ſhe rywnech one Mile an haur, 
aud if more accardingly. * 


S. If the knots ſhould be at 50 Feet Diſtange from. one another upon 
the Log-line » how, cometa it then rhat molt Pilots @ark them bp at 
42 eer't ts . 

T, It is becauſe they do not know that 5 of our Englghh Feet maketh. the 
Geometrical pace leſsthan really it is,and hy conſequence the Miles, for ele 
they wauld nat be:{o obſtinate to'follow the ill Cuſtom of their prede- 
cellors; ſince-their-own experience mult needs ſhow them their. error , 
which is to out-run their Ship by their Reckoning , if their half Minnte 
Glaſs be of 3o Seconds, or juſt half a Minute. : 

S, How ſhall know if my half Minute Glaſs be of a true length, and 
how to meaſure any ſmall portion of Time ? 3. 

PF. It is very eaſie, and I do pot know any that hath taught it in more 
intelligible terms, than Mr. Phillip's in his Advancement of Navigation, 
where you will find that this Experiment is-thus to be performed, .. 

+ Take a Bullet-of any weight. whatſoever , \and taake, falt a-piece of 
«© Thread or Silk to it , being 38+ Inches in length from the Center of 
<« the Bullet ,-ygto the endof the Thread, where a Nope nyſtbe wade 
** to hang it on a.{mall Pin , which is to be faſten'd $0 any plagn mer 
< the Ballet may; ſwing freely: Mer rw WW 

* This Pendulum being; thus prepared , ;hang; its: Nooſe :gn Tlic Pin , 
© the Thread beipgexaQly 33; Inches: betyecn the Genger pf. Gravity, 


— — 


<« and the Genter-of Motion, each of -the ſings Boles (oing - 
| .That.160 


<< either .Gvift or flow). ſhall be a true: Second of (Tyne; '6 
* of theſe ſwings will be the true length of a Minute, and-30 the. true 
* length.of:halta Minute, ſo by-this ingenious Sper WA JOU RANKRAP 
** which-of gl :your half Minutes. isa;troe;Glals, apdit you, have, no 
« Glaſs, you may meaſure any ſmajl portion-of,-time hy-this; l- 
& ment, for half a Second of Time is diſcovered every tiqe the Pendn- 
« lum doth paſs the Perpendicylar, : that is ſuppoſed to fall from the Pin 
<< whereon the Pendulum doth hang. . | : 

\Note, that it. is beſt tolet the Pendulum; vibrateaccording to the leggth 
of the-Ship, ; and: to-hang, it-near; the Main-maſt,yherethe leaſt Motign 
of the Ship js- And. if : the: Ship be toſled , >it>will be-beſt to-meke; the 
Pendylum but.a quarter. of. the ;length:ahave; aſſigned , that is; g Inches 
and &parts of:an lgch long , and count two! yibratians,. thet is; ene. back- 
ward and one forward, to a Second. : 

S. Admit that. I find my half Minute Glaſs of. trpe. length, is there no 
danger at all to make uſe of a Log-line whoſe knots are at 56 Eeet Diltance 
one from another? . | ME ORs ME 


T. No, 


Aa2 
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: - T. No, and there is no doubt but you will find your Reckoning mores 

juſt and exaCt by making uſe of a Line ſo divided, however if you fear 
any thing, becauſe it is not yet ſo much in uſe as the other of 42 Feet, 
you may make Trial of both together, and that which-you find trueſt by 
your own Experience, you may make uſe of afterward in other Voyages: 
But take notice that in this Praftice you muſt Act with great Prudence, 
taking care to diſcover if there is any Current, for to ſucceed by it 
the Log muſt remain where it falls, and therefore if the Current carries 
it a Stern , or puſh it forward , there will be ſome miſtake, and 
Tikewiſe if you Sail before the Wind it-will be puſhed forward ac- 
cording as the waves are, and it will be carried a Stern when yon. 
Sail cloſe by a Wind , in all which cafes you muſt give ſome ſmall 
allowance , ſhortening or lengthening your Reckoning according as the 
occaſion requires. 14S | | | 
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How to judye of the Ships way or Run by the Pendulum 


. FT. You muſt mark 50 Feet (or more)-upon-the ſides of your- 
Ship, then having your Pendulum: ready , you ſhall deſire one 
< | _ — of your Company to throw a piece of a Stick, Chip, or the like 
ever board, -a-weather the fore part or Prow. of the Ship, and as ſoon 
| as the piece of wood comes even with the-mark on the ſide of your Ship, 
where you begun the Diviſion of your 50 Feet, then let go the Bullet of 
your Pendulum, and reckon the ſwings of your Bullet, until-the piece of 
wood comes eyen with the laft mark, where the Divifionsof the 50 Feet 
end, and then Stop , and ſo by the Rule of Three you may eaſily judge of. 
'the way or run of your'Ship; as for. 


Ss, H. is the Ships way to-be known by the Pendulum? 


Example. 


 &dmit that+ the Stiek or-Chip thrown-into the Sea, had paſſed from the 
frft mark (on-thefore part of the Ship) to the laſt mark, (on the Stern) 
in the time-that the Bullet of your Pendulum had 1 5-ſwings, every ſwing 

- being a Second: - Fay by the-Rule of Three: Jf 15 Seconds give 50 Feer-; 


_ 


" Whaz will 36000 Seconds (that-an Honr or Degreo contains) give? 


E 15) r80000 (1.2000-. .3600- 
© Cob) 120006 (2 Miles: "> i. 
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Log-board,, 'thusz 2 kzots."' If there had'been any Feet remaining you 
ſhould allow for them ,' as if- there had been 3000, you ſhould ſet down 


half a knot for halfa Mile, and if '855', you ſhould ſet down a Fathom , , 
and thus at any tume-you may-take your Reckoning fromthe Log-board, 


- 


in the ſame manner as when you keep your Reckoning by the Log. 
: "—-2 you divide the Produdt-of the'Multipheation 12600 by 
6000? © gh þ [:5e Ron < 


duce it into Miles. 


bent. li 


P:R.Q P-.:XXXIKL. 24 eas 

Other ways to. judge haw many Miles: or Leagues your 
- Ship Sails in an-hours © 09% noe hl 

: 9 FALL. e , "1 ef 


Ss. R E: there other ways to judge of the Ships Ruwras'eaſte as the- 


former ?. Y TW Ki 
' T. Yes, and eaſier too, for they require.neither. Logy, . 
Pendulum , nor Rule of Three. For ſome throw a piece of 
wood over board a weather ; about the fore Caſtle or fore part of their - 
Ship , -and ther walking towards the Stern, always even with the picce 
of wood which they threw into the Sea : They judge in the ſame manner - 
as if they-were walking upon the Land, how many Miles (or Leagyes) 
they go in an hour , and ſo they judge of 'the Ships Run according to the - 
flowneſs or ſwiftneſs of their pace. Theſe of Experienced judgments. 
look only how ſwiftly the Water paſleth about the middleof-the Ship; . 
conſidering aHfo the force of the Wind; (and how it blows, Whether from | 
the Stern quarter, or bow,) as likewiſe the Gurrents and Waves, and by . 
theſe they judge how many Miles their Ship Sails in an hour. _ 


- 


eAnothes Wy #0 know your Diſtance Sailed -- 


by it-yort will know your Diftance Satled , 'as for, + 
E tample.. | 


I; to obſerve in how many Glaſſes you raiſe or depreſs a Degree, for+ 


have raiſed or depreſſed the Pole one Degree , you may he ſure that you - 
have Sailed or run 2o'Leagues, (or 60 Miles) which being divided by the .- 
Glaſſes which did run 4n that time will ſhow you bow much it is an hour ; k 


Admit that Sang North or South = you find by your ObſcervationFon : 


.- Adſwer , "2 Miles an honr;; which: ſet down: accordingly upon your 


T. Becauſe a Mile cantaineth, 60a of 'aur; Feet. 4; and- thereby. _ re- - 


$2 


"The Praia Oar of © Book. 


and alzko +his praſtice. -$ qaber Sailing.Nerth and Sopth-, than any 
:9ther: 1» ;PEverthelels therc2is. * qu Gourſe how: ob lique: ſoever 
116Þe , bur gon may know this way- (if you man-obſerye well.) how many 
Leagues (or-Miles) you muſt $21l-upon any:Paint of the Ganga, to raiſe 


© or depreſs a Degree, as the following Table ſhowet. 


- Fooniſe a Degreamour Coarſe bing FN ar 5, Fi  Leagnes Miles 


"you muſt Sail . . * © 20 or-60; 
'I£ NÞE;op: 'S _ 'orf me Wor Sx, b'7 #* 5s i205 Or '6T 

and.then your Diſtance from the Meridian you departed, is of 4 or 12 

If NNE or N NW or SSE or SSW . . , 21f or 64 


Diſtance from the Meridian .. . , 38+ or 25 
If NE b N or NW bA-or-SE-b ©os! SW bs. > 24 or 72 
Diſtance from the Meridian . . . . . . . . 13% or 40 


IF'N Ever AW or S-E er SW LOND II INS as ff 2837 or 85 


' Diſtance from the Meridian... ,« @ + + ee al os 


'CNELEor NWbWorSEb Zor SW bW- © - .36 or 103 


PDi8anceJrom:the Meridian fe» + + + - ;- 30 or go 
If ENE or WNW. or ESE or WSW . . . 2 or 156 


' Diſtance: from the Meridian . . - - + »''o 632 or 145 


KF EbNoWbNorEb Sari bs +; + +, ,10230r 3073 
Diſtazcs fra the Meridina ©» 6 ns + IQO3 ODOT, 


I-17 of theſe ſeveral Ways t0 Jndge of the. Diſtance Sailed , which is 


it that our Pilots malt praftice 


TI, -Fhe molt practiced. is by -& Log: ;Tojudge by the paſling of the 
Water along, the Ships; 6de.,. the/firength pf..the wind, - the Sails the 
) baqb que , aud:the mayner rhemving Wore ys {a <xperinnced 


Judgment 4s' mery ROI = 2] 
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PROP. XXX111. 
How to allow for. Carrents in Judging of the: Cauſe 


and Diſtance. 


FHA-T.Inſtrutions. will ,you give.me- coneernin 4g ? 
T. Qual rk this ,. that: when ;you, Fail 

it be ſwifter than the Ships way.you ” Ftern; ; "but 
if it be flower, you-will, get. NT , = 8, there, is 


difference 


NAVEGITION. 


Boow Wl. 


| iNvrentobetivven the —_ way; and tlie rate: of thoCuvyenb, ax you 
will bereer'undertand by 


Hrmgbe 


Adinit that by yore Reckoning; '@bp He'll A 3: 
Faſt 6 Miles'atv hour againftai'Current that: aorora Mlits Moron 
and you would know how many Miles an hour your Ship goeth a. head. 
Eaſt. 

SubtraCt. the 3 Miles. that the Current” ſets # an hour, from: the 6: 
Miles that you Sail in an hour , and þÞ— — 3 Will be the Miles that 
your Ship goeth a head Eaſt. | 


I Sail in an hovir Faſt . ! % | ,_- 6 Miks 
The Current ſets Win an hour , , , . $9 


My Ship goeth a head in an hovr . , . 3. Miles. 
Example. 2» 


The Current fets Welt in an hon . . . «© 6 Miles. 
Amt Sail Eaſt in ah hour ot oo © « 3. 


My Ship falts-a Stern in an hour . . . .. 3 Miles. 


5, Admit that your/Ship run 5 Miles an hour , and that the Cur-- 
rent ſets alſo W 3 Miles an hour , what muſt I do' then 2 | 
T. You muſt add: the Miles Sailed and thoſe of the Current together, 
and the whole. will be. what your Ship goeth a head.in an hour. 


Example 6 ; 


My Ship:runs 5H inran hdut ot] 63: wi 2 So | 
The: Current ſets ali. 1#%in 2n-howr OTE 


My Ship gocth a head inan ont | Ge £ SE oe 


S. Admit my Ship croſs a:Cutrent that ſets WS I. Mites an kour ;.. 
and in'$ hours ſhe Sails 3 Leagues SO, te 2 ours more 1 15 Leagues. 
SW." Now, how” au | OW ce: n1y's Ship: hart. 
made her way; good,, ; et firſt” far bur from As. © 

FY Sale inay cafily kigw It: by EF Reduin, or: thie: 


_ 


wo 


of 2 $) 


"To Fault of Boe LI, 


- terofs Point Welberly. 


Firſt, drow: the Lin: ABs upop: the-extremity: of which ey z-erect 
the Perpendicular C, and with the Chord of 60 Degrees ( taken from 
your Scale) deſcribe a "Quadrant on it, then ſet off your Ships firſt Courſe 
-two Points from the South from- D to E, and draw the-Line AE, and 
-from A to G prick off your firſt Diſtance 12 Leagues , then lay off the 
Courſe of the Gurrent., -which: is. 6Points,- from D to ; and draw'the 
Gina: AL, fora W's W., wh is the Courſe of the Current. 


ny 


(i1 4 


— 
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A 


Then draw the Line G H.Parallel to AL, and prick on-it from G 

to H, the 6 Leagues that the-Current ſets forward 10-8 hours';/ and for 

_ the ſecond Coy edraw-the Line H K Parallel to. A C,. then, take again 
with your Compaſſes the Chord of 60 Degrees, atid Tetting one Foot in 
p-. Le the other deſc ibe. the gd M N ; and from M.prick your. Ship's 


he South then draw NH, and 
toR, then draw RS 


0 prick 3 that, the Current 

at thr 

prob +: ra; $7-will how. you 
Sr 4© Leagues. 

che your to Ce what Point your Ro hath i, meaſure the Arch 

and you will find it 47 Degrees, which is: 2: above 4 Points 


= 


rhe South, ani ehcecfore your Conchrtach been'S 1, almoſt a quar- 


Pd 
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"PROP. XXXIV. 


How to find Which way the Current Sets. \ 


OW do they 50 to Work ts know the Secret Trasſport bf 
the Currents? 


T. The Pradtice of i it , vid have a Log half a Foot lon mi 


| and three Inches wider than the ordinary one, that Gnkb 
deeper by the weight of the Lead, the Current — — the have more for 


to command it the better z this TOEIPIET: 

and-letting the in (in the ſame when TI wi on th 
ar s wY/by Fe Ie She ab) they o þ adl hat there 

wake 0 UP 3 if it hey copcles ude that t > ng 
but. if it. not., but Dk off from it, they know by! it doch way thi 
Currents Sets. ' Alſo when they meet with ſeime _ » Iand,; or Rock, 
they take notice which way the Current runs 3 $1 are com- 
monly difcovered ”W their PY GE, 


| 


' 
F 


PROP. XXXV. 
of the Lag-Board. = EE 


DOE ad 


'$. GA, diven nem tel Landis] Board? 
| T."T mean 2 Board divided into ſeveral Columbs (like thy 
follo wing Table) upon which moſt Pilots uſe _ ſet ee 
their; dead Reckoning , The Courſe and Diſt 
aildup upon every ſhift of Wind, which a 1 are likewiſe to doi in 
Order. 
Firſt , ſet Jown the Time or Hours as you ſee in the fc Column:: 
\ Then the Ships Caurſe as i the Second : Then the Knots, Half- 


'and Fathoms that {the Ship ys as in theſThird, _ ' and Fift 
| Columns} Then the Point of the Compal the V w 4 25.12 or 
Sixth Column; the force of the Wind as ark, and th 


Variation as in the Eighth Column. 
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£'ote, That when you begin a long Voyage, you-mult keep a Log- 
Book 3, in which you. muſt write down every day what is. in: your Log- 
board ,, in the ſame- orden as youiſee here; and: beſides that alſo, what 
yay have feen,, and: how. it:-dif, bear: from: you 3. and. alſo the Work. of. 

yaur Qbſcryations.. C'S 
8. How: 


MR a. —_ PO” "IT 


I | _—_—_ —_ IT Inn —_ 


, _ > - Pn pn TN InY = A ompenhenonce 
S. How muſt I uſe the Log-Board 
T. To underſtand how to uſe it, you muſt remember that ſo many 
Knots of the Log-Line as your Ship runs in half a Minute Glaſs, ſo many 
Miles ſhe —— — —_— and pt mtr nk np Logevery two 
| hours, and that the beſt way'is to ſet,gdown the Courſe-maade good upon 
each Point! of the- Com paſs. Wi 09 (Re (Nin ED _ WE 
: ome | III EPR Eee ws | —_ EE PEE ERIN mm ; _ C & 
- And 4 «| 4 {4 7 
ee Crs [10 
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Admit that my Courſe is'S W, the Wind being at S SE, and that 
after two hours Sailing ( with the ſame Gale,); I heave put theLog and 
fing that to run 5 * Knots in half a Mintte, and gn the ſame time I obſerve 
alſo (by the wake of my Ship ) that there is half a Pgint-of Leeward 
way , by which I conclude that my Ship makes good bbt the Si half 
.a Point Weſterly ; which accordingly 1 ſet dqwn upon the Lop-Board, 
and fo continuing as. you ſee in the foregoing Table, I ſet down every 
two hoursithe Knots, Half-knots, and. Fathoms that jny Ship runs in 
| half a Minute, with the ſeveral Courſes my Ship arm gobd, and 
what Wing bloweth), the force of the; Wind and Variation.” 
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PROP. XXXVI. 


How to keep a Reckoning of 24 hours, without 
the Log. 


T. HE way of thoſe, that Judge. of . their Diſtance without a 

Log is to have a Boardof fix Columns; in the firſt of which 

they ſet down the Hours; in the ſecond the Courſe in the 

*1 , 5" third -the Miles} in. (the fourth the, Wind: that: bloweth ; in 

the fifth the force of the Wind z and in the ſixth the Variation; (and 
ſometime alſo how the' Carrent Sets.) SWOLT" 278 TITTY 
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PROP. [XXXVIL FaS 


How to take the Reckoning from the Log- Board, thereby ta 
Compute the true Courſe and Diſtance. as 


OW do you Compute the true Courſe and Diſtance of your 
Shi IPs , by the ſeveral Runs expreſt u _ the Log ? 
Firſt I double the Krots, Halt-knots., and Fathoms (if 
there be any) of each reſpective Courſe, by which I _ 
how many Miles I have Sailed. _ . - 
'S. Why do you double the Knots? &e. 
T. 1 ts them to know how many Miles I have Sailed, for if they 
expreſs on the Log-Board but the Miles Sailed in an hour, 1 muſt needs 
double them to know how many Miles I have Sailed in two hours. 


S. What 


S. 


UMI 


then are to 
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S. What doth a Fathom expreſs upon the Log-Board? 

T. If your Knots be at 42 Foot diftance one from another it expreſſes 
the 7th. part of a Mile in an hour, ſo that 2 Fathoms is ſomething more 
than a quarter of a Mile : But if the Knots are diſtant 5o Foot , 2 Fa- 
thoms are fomething lefs than a'quarter of a Mile, for a Fathom: con- 
tains but 6 Foot. | 

S. When do yow take your Reckoning from the Log-Board ? 

T. I take it every day at Noon, and commonly after my Obſervation; 
when1 Work my Traverſe-in-this order. Having made a Table of Six 
Columns: (as you will {fe in the following Fourth Book:) I firſt ſet down 
the Courſe which my Ship made good, expreſt in the firſt Line of my 
Log-Board; to wit, a SW by W; then the Miles Sailed upon that 
_y (or Rumb) which (by doubling the Knots) I find to be 11; this 

ne, I Reckon or Count the 1 1 Miles Sailed upon the Sinical Quadrant, 
to wit, upon the fifth Rumb fronr the South';.or SW by W, and the 
Circles. which repreſent the Miles (or LC2gues) beginning from the Center 
of the Inſtrument ; and pricking a ſmall pin apon the 11th: Circle and 
the aforeſaid Rumb';-I look how muth. it, givesfor Southing ,. and find it 
6 Miles; - which accordingly -T Roy in the South Column I find alfo 
that. it giveth for Weſting 9 Miles, w ich I likewiſe-ſet down in the W. 
Column, and doing in thelike manner with the-reft, theſe ſeveral Courſes 
and COIN be reduced and placed in their proper Columns, which 

added together, and after that Subtracting the leſler 


Number from the. greater, the _ incr will be*the difference of Lati- 
tudeand-Departure fr. ENS h .ooemmmnnn dF 
' $. I do not underſtandyhat you mean by SubtraCting the leſſer Num- 


ber from the greater, pray explain your ſelf ? 


T. I mean that having compared the North and South Columns to-- . 


gether, the leaſt of them mult be Snbtrafted from the greater, and the 
like is to be done of the Eaſt and Weſt Columns, but of this more in 


fhewing you the uſe of the Sinical Quadrant. 


—_—_— 
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PROP. XXXVIIL 
How to Correft a Dead Reckoning , when the Dead Latitude 


| Fun ts; ++; differs from the obſerved Latitude. - 


| ow "aſt E Correttniy Dead Latitude? | t 
ad -T: Fhere are ſeveral ways, for'you muſt Correctyour Dead 
E '2-2fitude-according as. your Courſe hath been, for. if your 


you find your Latitude leſs than by Obſervation , you mult Correct the 
Ships place in the ſame Meridian, and in the obſerved Paralicl. 


Galiffe-hath heen:Novth and South , and by. your. Reckoning; 


_ ded yd 


Part of 


es, Me beth "_ th. AG. Me 
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.£As for Example. 


Admit I depart from A in the 5o Parallel (or Latitude of 5o Degr.) and 
that I Sail.direftly South 50 Leagues , which is 2-Degr. 30 Min. it will 
appear by my Reckoning that my Ship is at B, in the Latitude of 47 
Degr. 3o Min. but by my Obſervation: my Ship is in the Latitude of 47 
Degr. therefore to Corre&t my Dead Reckoning , I prick my Point in C, 
under the ſame Meridian and in the 47 Parallel according. to my- Obſer- 
vation. | 
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S. What muſt I do when (Sailing North or South) the obſerved La- 
titude is leſſer than the Latitude by Reckoning ? | 

T. You muſt ſhorten your Diſtance in the ſame Meridian, according 
to your obſerved Latitude. SAM. 


es for Example, 


Admit that I depart from A, (in the Latitude of 5o Deprees) and Sail 
South 130 Miles (which is 2 Degr. 1o Min. difference) by my Reckon- 
5o Min. but if by my obſerved Latitude 1 find I am arrived but 

Parallel of 45 Degrees; E ſhall prick my Point in F, and not in BY, ice 


ing, it will appear that I am arrived at.-D in the Latitude of 49 Dagr.. 
t in 
my Obſervation ſhews that there is an error inmy Reck 
| S, What 
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S. What is the Canſe of that error ? 


T. There is two things that may be the Cauſe of it ; firſt the want of 


Care or of an Experienced Judgment, to judge well of the Ships way (or 
run) by making it leſſer er greater than it really is, or elie by Stem- 
ming a Current, or Sailing with it.. | 

S. Muſt I always Correct the place of my Ship under the ſame Meri- 
dian , when my Courſe hath been either North or South ? 


T. Yes, when the error comes by not judging well of the diſtance | 


Sailed , 'or when a Current ſets with, or contrary to your Courſe; but 
you muft not do it, when the error proceeds from ſome other Cauſes , 
as from the Variation (which by careful Obſervations is eaſily prevented} 
or elſe by croſling a Current, for in that caſe you-mwuſt Corredt your 
Courſe otherwile. 


eMs for Example. 


Admit that you Sail from A, and that notwithſtanding a prudent and 
careful Reckoning or Judgment of your diſtance,.you find two or three: 
days together, that your Dead Latitude differs from your obſerved. 
Latitude, becauſe of the Currents which your Ship Crofles ; in ſuch a 
caſe you muſt have great Care not to leave your Dead Reckoning for to- 
ſtand to your obſerved Latitude, ( your Courſe being North or South”, ) 
for if you do, you will groſly miſtake. You ſhall then in ſuch # caſe: 
ftand both to your Diſtance and Latitude by Obſervation, and-with it 
ſhall CorreCt your Courſe, thus.;, you ſhall take with your Compaſs the 
Mites of your Diſtance ,, and placing one Foot of it vpon the place of 
your Departure, with the other Foot deſcribe an Arch upon the Parallel 
of your obſerved Latitude and the Point of interſeCtion will.mark.the 
Place your Ship 1s arrived at. | 


Example. 


Admit that by my Reckoning-my Ship's Diſtance from A, is 150 Miles: 
South, (or 2.Deg. 3o Min.) and fo-isarrived at B, in the Latitude of 47 | 
Deer. 30 Min. North : But by. my Obſervation I find it to be in the Lati- 
tude of 47 Degr. 50 Min. and I know. that the Current fets Weſtward ;, 
therefore to Corrett the error of my Courſe, and to find the place of my. 
Ship, I take upon the: Meridian 150 Miles or 2 Degr. 3o Min. which is 
my diſtance from A, the place I. departed laft, and then placing one- 
Foot of my Compaſs in A, wittr the other 1 deſcribe an Arch , which: 
cuts the obſerved Parallel in G, the Potnt which marks the-place that my 
Ship is arrived at. As for the error that may happen by. the Variaticn;. 
becauſe it may eaſily be-CorreCted when found out by the Obſervations of. 
it: I ſhall not. trouble you with any more Examples of this kind ,. bns.. 
will now ſhew you how to Correct the error that may happen by Sailing: 
under a Parallel, (Eaſt or. Welt.) 
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| "WW: AT muft I ds to Corrett my Reckoning when I Sail Eaſt 


 aS in this 


PROP. XXXIX. 


| How to Corref your Dead Latitude by yonr obſerved Latitude 


when you Sail Eaſt or Weſt. 


or Welt, and find that the Dead and obſerved Latitude a- 
=? | 
bh T. In that caſe you cannot Correct the error of your 


Reckoning ( if there be any ) nor diſcover by your Obſervation if any 


Current hath hindered your way, or ſet you forward, or made it greater, 
and therefore when you fear to Stem a Current , you are to alter 
your Courſe, that by the difference of Latitude you may difcover the 


_ Error. 


' S. How ſhall I Corre&t my Reckoning when. having Sailed ſo many 


Leagues (or Miles) Eaſt or Weſt, I find by my Obſervation that my 


Courſe hath not been under that Parallel where 'my Reckoning places 
T. It muſt be Corretted by your difference in Latitude and diſtance 


Example, © © | To 
6 - 40,7 
Admit that departing from B in the Parallel of 47 Deg. 30 Min. after 


> 


having Sailed 130 Miles Weſt, you find by Obſervation you are in 1 


Parallel of 47 Degrees; to Corredt your Courſe wherein there is Error, 
you muſt take with your Compaſs. upon the Meridian the 130 Miles 
(or 2 Degr. 10 Min.) Sailed , and ſetting one Foot 1n B, with the other 


.deſcribe an Arch which will cut the-47 Parallel, and the Point of Inter- 


ſeftion at H will:mark the place of your Ship. 


S. How muſt I Corrett my Reckoning , Sailing obliquely or between 


a Parallel and a Meridian ? 


T. When you Sail within 5 or 6 Points of the Meridian and the Dead 
and obſerved Latitudes differ , you may be ſure that there is ſome error, 


either by miſ-judging the diſtance run or your Courſe, In this cafe, if 
O 


you are more ſure of .the Rumb of Courſe than of the Diſtance, you 
mult ſtand to. your Courſe, and the Ship's place mult:be Corretted upon 
the Rumb by altering your Diſtance, as in this _ 


| | Eximple 
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Admit that your Ship Sails from A, SW 60 Leagues, and ſo by your 
Reckoning you find you are arrived at I, in the Parallel of 47 Degr: 59 
Min. but by Obſervation you are arrived-but in the Parallel of -43 De- 
grees. I ſay that yourmulſt ſhorten. the Ships diſtance upon the: Courſe, 
and that you are to prick your Point in M, for the (CorreCted) place of 


your Ship. 
T 4 
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S. What muft I do when my difference in Latitude is greater by Ob- 
ſervation than my Reckoning? | ; o o 
T. 'You muſt enlarge the Ships diſtance 'upon the Courſe; as for Ex- 
ample, if your Dead Latitude was 47 Degr. 5o Min. and your obſerved 
Latitude 47 Degr. 3o Min. you muſt prick your Point in L, and not in1, 
. ſince your Obſervation ſheweth that your diſtance is greater than you did 
judge it to be, and that your Ship is in the Parallel of '47 Degrees 30 
Minutes. | 17-0 
S. Suppoſe that I were more ſure of.my diſtance Sailed, than of my 
Courſe, becauſe of the Currents and Variation,which I could not obſerve, 
what mult I do then? hs > Law eat} 3 > hot abs i435 + 576 
* T7. In that caſe you muſt ſtand to your diſtance Sailed;. and Corre&t 
your Courſe. | I *XF 4 


fie by 
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2 Jo. 
| gs I ed with your 7 
LNE.UUTAT 15; to-Wit, 167 0 Sera yore : 
06 Foot of it in A, with tos per hs leſcribe a ſecret Arch hi ch 
cuts the Parallel of 47 Degr. 5o Min. and the Point N of interſection 

will ſhew the place of your Ship. | 
- - --S. What-muſt-Ldo,-if I miſtruſt as much the diſtance as the-Courke ? 
| T. You muſt part the difference; 'as for Example, it you thjnk to 
: have Sailed bythe Rumb AL, w ich is 2.5 I, and to be arrived at M, 
' in the Parallel (or Latitude) 48 Degrees: ;z and your Corathen 
__ ſew Qu are in the Parael DN , you muſt ſtand to the 

tude of the-Paint at M, and drawing the ſecret'Line MO, Paralſel to a 

4 Meridian 3 mark your Dolnt 3 in © for the Place of your Ship. 
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*P RjO P. XL. 


How to Core ( by the-Card ) a Compoſed Comſe Or 
Jon Courſes ropether,. 


— HA T TW, you mezh by a Compoſed Courſe? F-1 
\ A Tra ſevgal Courſes together , as when wa haye 
Lone SIE ——— ———— The Compgſs,ayhich 
commonly happens becauſe of contrary Winds, and different 
ſhifts of it, which, oblige the Pilot-to alter his Courſe : And {Hametimes- 
becauſe of Capes, or _ of Land, Rocks, Shaglds, or, Hebke. 8 
_  $.; How fall. 1 Corr my. Reckoning , Sailed upgn ſeyeral. 
| Courſes, ne Nee Porting South? {Hikes _ 
T. In. this caſe, if the.obferved Latitude differs from. the Latitude by 
Eſtimation, you muſt ſtand.to.the ſame Longitude,, and. prick your. Point 
ia the obferyed. Parallel. 
es for Example. 


<kdmitthat rte&fromthe Point at-P: you think tobe arrived. 
:4at'S; inthe-La min ey 'Degr.' bat by your Obſervation yau find to be 


am the ne ets Det 3 the Correction: of it, is toſtandtotheſfame 
y 


ourPoint in T; the: obſerved Parallel. 
" 8. What muſt I = when my ſeveral Courſes have been either to the 
Southward, or elſe to the RT ? 
p T. You muft divide to eac caching le Courſe-the difference which you find 
"between the Dead Latitude 


Lerved Latitude... 
Ml. 
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eAs for Example. 


Admit that departing from K, in the yo Parallel you Sail to the South 
by theRumb KV, VX, XZ, if by Eſtimation your Ship is at Z, in the 
47 Parallel (or Latitude of 47 Degr.)- and by Obſervation in the 46th, 
the difference is of one Degtee, which mnſt be divided according as each 
Courſe did alter the Latitude by Eſtimation, as in this Example; all the 
difference in Latitude by Eſtimation being of 3 Degrees: Admit. that the 
difference in Latitude of the firſt Courſe was of one Degree, which is ghe 
Third part. I lengthen my firſt Courſe the Third part of my diffefence, 
viZ. 20 Min. (fince a Degree containeth 60 Min.) then placing one Foot 
of my Compaſs in K, and the other in Y, upon the Parallel of 48 Degr. 
40 Min. I prick m firſt Point 2o Min. more to the Southward than it 
was at firſt; and-doing as much from Y and from 2, for the Second and 
Third Courſe ff rrp my (corrected) Point in 3, the place my Ship is 
arrived at according to my Obſervation. nl 
* $&, But ſuppoſe that I was rhore ſure of my Courſe than of my diftance, 
what muſt 1 do then? 

Y. You muſt ftand to your Courſe, but you muſt lengthen your 
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diſtance. 


| nu» 0 ©= E: EE > 2 6 


Li 
- g © 

(i 

= 

4 

4 


A 
N 
> 

4 

| 

| 

| 


©amanmna agrwyaUSnnaacoeas 


| 
jX 
be 


þ. 


eAs for Example. 


Admit that.after theſe three Courſes P 9, 9 R, and RS, you think to be 
arrived-in the Latitude (or Parallel) of 47 Degrees, but by Obſervation 
you find you are arrived in the Parallel (or Latitude) of 46 Degr. you 
muſt lengthen thediſtance upon each Courle (proportionally, to the diffe- 
rence between the obſerved Latitude, and Latitude by tion,) and 
i inftead of Þ 9, prick P4, and for 9R, Prick 4 59. and 3 T: 
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Flow:to Work a Ship at Sea. 


S.CUINCE you deſign to ſhew me the Practical part of Navigation , 
F I wonder you havye not taught me yet,” how to Work a Ship 
at Sea ? 4 | * Fowl S 

T. Although I have not done it ;, it is not that I have forgot 

how neceſſary it is to a beginner ,' but only becauſe Captain Srwrmy .hath 
Treated of it, fo fully and well in his eAMariners eAHagazine, that FT 
think it impoſſible to do it better z however becauſe this Work would. 
be tmperfect without it ; I ſhall ſet it down 1n his own words, without 
adding any thing to it,but what I'find amiſs(may be by the Printers fault) 
got. doubting but a great many who areunwilling to go tothe price of his 
Kook ;_ and others who never ſaw it nor heard of it, will be glad to find 


it here in the proper Sea phraſes,” as followeth: 


L 


The Wind 55 far. 


Beck 3, heave out your Fore-top-ſail, heaye out. Main-top-fail , hawl 
home: the Fop-ſall ſheets, 'the Anchor is.away-,- let fall your Fore-ſail , 
' hoſe up your-Fore*top-ſail, hoife.up your Main-top-ſail ; up: and looſe 
"the Main-fail, and ſet him ; Tooſe Sprit-fail, and- Sprit-ſail Top-fail; 
| FAbraveGale, bring the Fore-tack to the Cat-head, and trim our Sails 
quartering z. hoiſe up.our Small-fauls, heave out the Mizen=top-ſail and 
{et him ; now we are clear, and the Wind like to ſtand; hoiſe in our 
*Hvars before-itisroo-mnch.Sea, aboard Main-tack;-aboard Fore-tack; a 
Lee the Helm handſomly, and bring her to eaſily, that ſhe may not ſtay : 
Brace the Fore-ſail and Fore-top-fail to-the- Maſt, and hawl up the Lee 
' bowlines ; 'that-the Ship. may.not ſtay'; paſs Ropes for the. Boats on the 
Lee ſide, and be ready to clap on your Tackle, and hoiſe them.in; ſtow 
. them faſt, let go the Lee-bowline of the Fore-ſail; and Weather-braces : 
- Right your Helm, hale aft the Fore-ſheet, trim the Sails quartering as 
- botox&z/+looſe Sprit-fail, and hawl aft the ſheets, and hoiſe up the Sprit- 
- fait TopMaitandather Small-(Rils:: fer the Main-ſtay-ſail, and F —_ | 
FT F 3 1A Ty 
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fail-ftay-ſail,, and Mizen-ſtay-ſail ;- and Main-top-fail-ſtay-ſail, and lace 
en your Bonnets, that we'may make the moſt of our way, to our Station, 
clear your Ropes : Come, get up our Steering-ſails, the Lee-ſteering- 
fails of Main-fail, and Main-top-fail, Fore-ſail and Fore-top-ſail only , 
for they will ſit faireſt, and draw moſt. Thmw, you have a brave Ship un- 
der all her Sails and Canvas , in her ſwifteſt way of Sailing-npon the Sea; now 
let us have her right before the Wind, G | : 


Right afore the. Wind arid a freſh Gale. 


- The Wind is vered right aft, take in your fore and fore Top-ſail- 
Steering-ſail, and Fore-top-fail, and. Main and Main-top-ſail-ſtay-fails ;. 
for they are becalmed by the after Sails, and. will only beat out ; the. 
Windblows- a freſh Gale, round aft the! main ſheets, and- fore ſheets, 
Square your Yards, take in your mainand main Top-ſail Steering-fails ; 
unlace your Bonnets., take in your main and fore Top-gallant-fails; in, 
Sprit-ſail, and Mizen Top-fail, let go the fheets, hawl home your Clew-- 
lines, caſt off Top-gallant Bowlines. - Thwz, yoa have all the ſmall Sails. in, 
arid furled, when it blows too bard to bear the... | | 


The Wind. vereth forward and ſtanteth. : 

The Wind ſcanteth, vere out ſome of your fore and main ſheets ,. 
and Sprit-ſail ſheets, and let go your weather braces; Top your Sprit-- 
fail Yard : The Wind ſtill vereth forward ; get aboard the fore and. 
main Tack ; caſboff yout weather ſheets and braces; the Sails are in the: 
Wind, hawloff main and fore ſheets; the Wind is ſharp, hawl forward: 
the main Bowline and fore Bowlihe , and hawl up the mam Top-ſail and: 
fore Top-ſail Bowline, and ſet in your Lee-braces, and keep her as near. 
as.ſhe-will lie. Th, have you all the Sails trim'd ſharp, and by aWind ? 


The Wind: blows fridking. 


The Wind blows hard, ſettle our fore and main Top-fails, two thirds. 


of the Maſt down; it is more Wind, come, hawl down both Top-fails . ' 


cloſe, come, ſtand by, take in our Top-ſails; let go-the Top-ſail Bow-- 
tines, and Lee-braces ; 4et go the Lee-ſheets, ſet in your weather braccs, . 
fpillthe-Sails; hawl home-the Top-ſail Clewlines, Square the Yard. Now. 
the Top-ſails are furled, and you have the Ship in.all her Low-ſails, or Courſes. 


Tt bloweth a Storm... 


- Tt is like to overblow, take in your Sprit-ſail , ſtand by to hard.the- 
Fore-ſail z caſt off the Top-ſail-ſheets, Clewgarnets, Leechlines, Bunt-- 
lines; ftand by. the ſheet, and-brace; low'r the. yard. and furl the Sail ,.. 
here. is like to be very much Wind; ſee that your main hall;ards be clear. . 
20d 
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and all the reft of yonr Geer, clear and caſt off, (s all clear ?) Eow'r the 
main Yard , hawl down #pon your down hawlz. now the-Yard-js down , 
hawl up the Clewgarnets; Lifts, Leachlines; and Buntlines, and furl the 
Sail faſt, and faſter the Yards, that they may not Traverſe and gall. 
Thi have you the Ship # trye under # Mhzen, + | 


A very bollow grown Sea, - 


We make foul weather , took the Guns be all faft , come hand the 
Mizen; the Ship lies very broad off, it is better ſpooning before the 
Sea, than trying or hnlling; go reef the Fore-ſail and ſet him; haw] 
aft the Fore-theet ; the Helm is hard a weather , mind at Helm what 
is faid £6 you carefully : "The Ship wears bravely; ſteady; ſhe is before it 


Yard; ant get the Sail into the Ship 4 and unbind all the things clear 
of it : Statboard ; hard vp; right your Helm; Port, Port hard, more 
hands; He cannot put up the Helm ; a very fierce ſtorm , the Sea breaks 

range and Wanperousz ſtand by to hawl off upon the Lanniard of the 
Whip-ſtaff,, and help the man at Helm, and mind what is ſaid to you ; 
ſhall we get down our Top Maſts? No, let all ſtand, ſhe ſcuds before 
the Sea very well, the Top-maſt being aloft the Ship is the wholſomer, 
and maketh better way through the Sea, ſeeing we have Sea-room. Thus 
90k ſee the Ship handled jn fiitr weather and foul; by and Large; now let ns ſee 
how we can turn to Windwary. 


The Storih is over ; ter 4a mirmeo Windinrd, 


| The Storm is 6ver , ſet Fore-ſail and Main-fail, bring our Ship to ; 
ſet the Mizen, the Main-top-ſail, and the Fore-top-fail ; our Courſe is 
ESE, theWind is at South 3 pet the. Starboard tacks aboard, caſt off 
our Weather-braces and Lifts ; ſet in the Lee-braces, and hawl forward 
by the Weather-bowlings, and hawl them taught and belay them, and 
hawl over the Mizen-tack to Windward; keep her full, and by as near 
as ſhe will lye: How wind you? Eaſt; aquade Wind; no near, hard no 
near, the Wind vereth'to the Eaſtward ſtill: How Wind you? IVE, hard, 
no near, the Wind is right in our Teeth; no near ſtill: How Wind you? 


- NW Þ N, the Wind will be Northerly, make ready to go about ; we 


ſhall lye our Courſe the other way, no near, give the Ship way, that ſhe 
may ſtay ; ready, realy, a Lee the Helm, vere out the fore ſheet, let 
g0 Fore-top-bowline, caſt off the Lee-braces of your Fore-fail and Fore- 
top-ſail, brace in upon your Weather-braces: The Fore-ſails is a Back-. 
ſtays, hawl Main-fail, hawl, let riſe the Main-tack 3 caſt off your Lar- 
board-braces; let go Main-bowlintie, and Main-top-ſail-bowline ; brace 


' abont the Yard, hawl forward by the Larboard-bowlines ; get the Main- 


tack cloſe down im the Chels-tree; the ſheet is cloſe aft, hawl off all z 
hat, get to Fore-tack; Jet goFore-bowlme, and F -__—— 
aw 


belay thefore down hall; it is done : the Sail is ſplit 5 go hawl down the * 
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aw] aft the Fore-ſheet » hawl taughtthe Main-bowline, and Main-top- 
il-bowline 3; ſhift the Mizen-tack, hawl'\taught Fare-bowline, and Fore- 
top-fail-bowline ; ſet in-the -Lee-braces fore and aft, keep ber as near as 


ſhe will-lye: No near, how Wind you? NN E: Thus, ware nomore;, 
no near, keep her full; the-Wind is at / N E: Thus, ware no more , 
(how Wind you?) EN E, the:'Wind is at V, keep her away her Courſe. 
ESE : Caſt off the Lee-braces, and Weather-bowlines, and ſet in your- 
Weather-braces, vere aut the Main-ſheer, and Fore-ſheet, looſe the Sprit-- 


1, and Sprit-ſail Top-ſail, and Mizen-top-ſail, and Top-gallant-ſails ;. 
hoiſe theni up, the Wind veres aft {ti11, let riſe the Fore-tack ; the Wind's. 
quartering, hawl aft the Fore-ſheet, bring it down to the Cat-head with 
2 Paſ5-a-ree ; ſteady in your Weather-braces;z the Wind ſtands. Thixs 
you you the Ship as at firſt , Steering under all her Canvas, Quarter-wind ;- 
Ye ath been wrought in all manner of weather , and all farts of Winds : 

"Therefore we will draw t0 4 Concluſion with a Man of War iu Chaſe and taking 


of her Prize, and ſoleaue this Praltich part to your Cenſure. 
| The Man of War in her Station. 


Now we are in our Station,and a good Latitude, hand your Top-ſails and' 
farl your Main-ſail and Fore-ſail, and brail up the Mizen, and let.her lie 
at Hnll, untill fortune appear within our Horizon; up aloft to.the Top-- 
maſt-head,, and -look abroad, -Young men, look well to the an. of 
if you can Tee any Ship that- hath been Nipt with the laft Eaſterly;:Winds:: 
A Sail, a Sail, where? Fair by ws; how ſtands ſhe? Tothe Eaſtward, and 
3s two Points upon her Weather-bow ,. and hath ber Larboard Tacks aboard: - 
© then ſhe-lies cloſe by a Wind 3 we ſee. her upon ' the Decks plainly; 
2 good man to'Helm ; np Young men, and looſe theFore-fail, Main-fail, 
and Mizen; get the Larboard-tacks aboard ; .heave aut the Main-top- 
faH; and Fore-top-ſail,. and looſe the Sprit-ſail; keep her as near as.ſhe - 
will tie ; hawl.aftthe-fheets, and hawl up your:.Bowlines.taught ; 'do+ 
.you ſee your chaſe? Lea; hww Wind you? ENE, then.the;Wind is- 
at N, hoiſe up your To fails as high-as you. can ;.. heave out Sprit-{all; 
Top-ffiil, andMizen-top-fatt ; hawl home the ſheets, and hoiſe themup,z a: 
Young man looſethe Main-top-gallant-ſail,and Fore-tap-gallant-ſail; hawl: 
-home the ſheets, and hoiſe themup z iſe up Main-ſtay-ſail, and-Mizei-- 
Ray-ſail , and looſe the Main-top-ſail, and Fore-top-ſail.Stay-fails, and: 
Fet them; it blows. a brave chaſing Gale; -. the. Ship makes. brave way. 
through the.Sea , we raiſe her apace; .it ſhe keep: her Courſe, . we.ſhall: 
be up with her in three-Glaſles;z. no near, . keep. the. chaſe.open with the - 
Litch of the Fore-ſail : So, thus, keep her thus; .come aft all hands, the: 
Ship wul Steer: the. better, when. you fit all quiet, . by her: ſmall-Sails ;; 
for ſhe js too much by the head; the-Chaſc is a luſty brave Ship.: So,mud2 
the better , ſhe- hath the more groves .her hold ;. the. Ship hathva great« 
many Gyns , it may be ſhe is a-Privateer, .  . TSS 
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Port , the Chaſe is about, come fetch her Wake,”and we wilt be-about 


- after her-z we Sail far better than ſhe; we have her Wake, a-lee the 


Helm, vere out Fore-ſheet 3 every man ſtand handſomly to his buſineſs, 
and mind the Bowlines: and Braces, Tacks and Sheets; hawl Main-ſail, - 
hawl; let go Main-bowline, Top-bowline, Top-gallant-bowline; 'hawl 
of:all,, hawl, ſhift the Helm; bring her to, hawl the Main-ſheet and 


.Fore-ſheet, cloſe aft ; ſet in the Lee-braces , hawl taught the Bow-lines ; 
"the Chaſe keeps cloſe upon a Wind ; Keep her open under our Lee. Gun- 


ner, ſee that you have all things in readineſs, and that the Guns be clear ; 
and that nothing peſter our Decks: — Down with all Hammocks and 
Cabins that may hinder and hurt us. Gunner is all all our Geer ready? 


Is there ſtore of Cartrages ready fill'd, all manner of Shot at the Main- 


maſt? Is there Rammers, Sponges, Ladles, Priming-irons, and Horns, 
Linſtocks, Wads, and Water, at their ſeveral quarters ſutfcient:for them? 
Be ſure-that. none. of our Guns be cloy'd ; and when we are in Fight, be 
ſure to Load our. Guns with Croſs-bar and Langrel; always obſerve to 
give Fire when the word 4s given. See that there be Half-pikes and 
Javelins in readineſs, and all onr Small-ſhot well furniſhed , and all 
their Bandaleers fill'd with Powder, and Shot in their Pouches ; ſee 
that our Murtherers and Stock-fowlers have their Chambers fill'd with 
good.Powder., and Bags of Small-ſhot to Load them , that if we ſhould 
be laid aboard, we might clear our Decks, Starboard, the-Chaſe pays 
away more room , Starboard hard; vere out ſome of the Main-ſheet 
and Fore-ſheet ; caſt off the Larboard-braces, ſteddy, keep her thus : 
Well Steer'd, the Chaſe goes away room, her ſheets are both aft, ſhe 
is right before the Wind : Starboard hard let riſe Main-tack,let riſe Fore- 


tack; hawl aft Main-ſheet, hawl aft Fore-ſheet ; we have a Stern-chaſe, 


but we ſhall be up with her preſently, for we fetch upon her Hand-going; 
the Chaſe hawls up his Main-fail and furls it; ſhe puts abroad, her Waſt- 
cloaths ; ſhe will Fight us; come up Young men, and furl our Main-ſgil,, 
Sling our Main-yard, with the Chains in the Main-top; ſling our Fox; 

yard, put abroad our Waſt-cloaths; he will-Fight us before the Wind; 


.I ſee ſhe is full of men; it is a hot Ship,but deep and foul; come cheerly 


my hearts, it is a prize worth Fighting for ;- the Chaſe takes in her Small- 
fails; up a loft and take in our Top-gallant-fails, Sprit-ſail, Top-ſail, 
Mizen-top-ſail, and furl the Sprit#{ail, and get the Yard alongſt under the 
Bow-fprit;, ſhe puts abroad her Colours, they areRed, White, and Blew, 
Dutch Colours; no force; Boy, up and put abroad St. George's Colours in 


our Main-top ; ſtep aft a-hand, and put abroad our Ancient ; call all hands 


aloft. .Come up a loft all hands : They are all up Captain. 


Gentlemen , We are here employed and maintained by His Majeſty 
King FAME S and our Country, to do our endeavours to keep 


-this Coaſt from Pyracy and Robbers, and His Majeſties Enemies z and 


it is our fortune to meet this Ship at; this time : Therefore I deſire yau 


in His Majefties Name , and for the ſake of our Country, and the Rr 
| ( 
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of our Engliſh Nation , and our ſelves, for every man to behave himſelf 
Couragious like Engliſhmen; and nor. to haye the leaſt ſhew of a Coward ; 
but to obſerve the Words of Command, and do his utmoſt endeavour : 
Into Gods hands we commit our Cauſe, and our Selves. So every man to 
his Quarter, and ſhew. his Courage, and God be with you, 


She ſettles her Top-ſails,weare within ſhot; let all our Guns be looſe in the 
Tackles, and the Ports all knockt open,'that we may be ready torumouFfourr 
Guns when the Word.is given.:., Up noiſe of Prumpetsandhail gur Prize ; 
ſhe anſwereth again with her Trumpet: Hold faſt Gunner., donot fire'till 


«4 


we. hail them with our Voices; Port, Edge towards him , he fires his ]. 


broad-fide upon us: What chear my; hearts ?: Is all well. betwixt Decks? 
Yea, yea, only he rak'd us through and through; no force, it is his turn 
next; but give not Fire untill we are within Piſtol-ſhot ; Port, Edge 
towards him ; he plies his Small-ſhot; hold faſt Gunner ; Port, rig 


your Helm; we will run up his ſide; Starboard a little; give Fire, Gun- E: 


ner; that was well done; this Broad-ſide hath, made their Deck thin, 


but the Small-ſhot at firſt did gaul us;.clap in ſome Caſe-ſhot in the Guns 


you are now a loading: - Brace to the Foxe>top-ſail, that we may not 
ſhoot a head ; he lies broad off to the Southward,jto bring his other Broad- 
ſide to bear upon us; Starboard hard, get to Larboard Fore-tack; trim 
your Top-fails; run out your: Larboard Gunsz*he Fires his Starboard 
Broad-ſide upon us, he pours in his Small-ſhgt'; Starboard, give nor Fire 
untill he fall off, that the Prize may receive our full Broad-{ide, Steady, 
Port a little; give Fire, Gunner; his Fore-malt is by the. board ; this 
laſt Broad-ſide hath done great Execution. Chegrly my Mates, the day 
will be ours; he is Shot-a+head ; he bears up before the Wind to ſtop 
his Leaks: Keep her thus;; well Stcer'd4, Port, Port hard ; bear up be- 
fore the Wind, that we-may give him'onr Starboard Broad-fide ; Gun 


.men with them : Edffeowards him you;give-Fire py bring your 
Guns to bear-amonf{Þhis men with the Caſe-ſhokz\ welf Stegr'd',, we are 
cloſe on board ; gxvet 


_ 


Quarter , Quarter for. our hare; 
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. one another. 


e- 
erp hex. upon the ſame Pojnt, they 1: Steddy, or As you 20, and 


"Than F Gr Ordance doth come 10 bear , that is, hes right with the 
' Bear wp, 2 term uſed in conding t the Ship , when no #4 would have her 
fail more before the Wind; © _ | 

Bear up round, Path her er tight before the Wind: 


To Beige running Rope. 
. To Boks prion "is to rome 
A Bibth.. A convenient Tpate to ker a Ship in. | 
A Bight, any part-of a Rope between the ends. | 
T, wy Bilge, the er of th place the Ship reſts on when ſhe Is a 
rou 
p The-Ship is bilged, 


-ttiar is, is ſtruck off ſome of her Timber on « 
Rock or Anchor, and ſprings aLeak. . 
A Bittake , that hetecn Þ the Compaſs ſtands. 
A Bitter , a turn of a Cable about the Bits. 
The Bits, two Main-ſquare pieces of Timber, to which the Cables are 
faſtned when the Ship rides at Anchor. | 
A Bynnet , an Addition to another ſail , when they faſten i it-on, they 
ſay, Lace on the Bemict; and when they take it off, Shake off *rthe Borne ; 
it is very rarely faſten'd to any other than the Mizon, Main , Fore-fail, 
and Sprit-fail ,..and thgfe fails: are called Comrſes, as Main-courſe and 
Bonnet, not Main-ſail and Bonnet. 
L A —_ 2 long Pole uſed to ſpread out the Clew of the ng 
all, EG... 
Board and Board, a term poſed when two Ships come fo near Fo to roueh 
'To go aboard, +0 go into a Ship. OS + 
To make aboard , or boar. it ir up, is:to turn to Windward. 
Tobreak Bulk, to open _ and take out goods thence. 


Careenjng', IS bringiog a Ship to ye! dawn an. ane fide while they trim: 
and Leal the other. - 
;4 i driving of Ockfiam, Span-hair , and the like into all the 
Prim of the Ship, to keep but Water. 
T5 or 42 is to purſue another. Ship, and the Ship ſo purſued i is called 
the Chaſe 
To Cond or Cuz, is to diregt or. gnide, and 16 cur Ship is to dirett; 
the Perſon 'at Helm how to 2 her: If the Ship go before the Wind, 
then he who, cuns the Shj terms to him at Helm, Starboard , 
Zitr board, - Port, Helm & ;- Starboard,is to put the Helm to the 
Starbord (or right) fide, to hs the Ship go to the Larboard (or left ;) 


for the Ship always fails contrary to. the Helm. In. keeping the Shi 
wear the Wind . thele terms are ok, ray Lk Keep your , Fall nos of, 
Keer no more, kgey ber to; tovith the'Wi 4 care of the Lee-latch, 34 
make her-go mire eyes) they Fay: Enſe- the Helm, no mear, bear 


ML 
The 
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The Ship goes Lasking , Quartering, Veeering, or Large; are terms of the 
ſame ſignification, vx. that ſhe neither goes by a Wind nor before a Wind, 
_ —_ _ ES E12-a 
Coxrſe, 1s that Point of the Compaſs on which the Ship fails: Alſo. 
the ſails are called Courſes, pal ; 
Cus the ſail, that is, unfurl it, and let it fall down. 4 ſail is well cut, 
that is, well faſhioned. Rs 


D | 
Dead-water, the Eddy-water at the-Stern of the Ship. 
To diſembogue , is to go out of the Mouth or Strait of a Gulph. 
To diſpart , is to find out the Difference of Diameters of Metals be- 
twixt the breech and mouth of a Piece of Ordnance. Fs 
The Deck. ts fluſhfore and aft , that is, is laid fromftem to ſtern without. 
any falls or riſings. - « I 2 ; 


End for End, a Term uſed when a Rope runs all out of the block , 1a. 
that it is unreeved; as when a Cable (or Hawſer) runs all out at. the. 
Hawſe , we ſay, the Cable at the Hawſe is run out End for End.. 

F : 


Fathom, a Meaſure containing fix Feet. 

A Fack, is one Circle of any Rope or Cable quoil'd up round. 

To fartbel (or fwrl) a Sail, is to wrap it up cloſe together , and bind 
it with little Strings called Cakes faſt to the Yard. : 

To fiſh a Maſt, or Yard, is to faſten a piece of Timber or Plank to the: 
Maſt or Yard to ſtrengthen it., which Plank is. called a Fiſh. 

Tolomer or ftrikg the Flag, is to pull it down upon the Cap, and in Fight 
is a token of yielding; but otherwiſe of great reſpect. - : 

To heave.ont the Flag ,. is to. wrap it abaut the Staff: _ 

Free the Boat, or Ship, is tabale or pump the water ont: 

G 


The Ships Gage, is ſo many Foot as ſhe ſinks in the Water ; or (to ſpeak- 
now like a Sea-man) ſo many Foot of Water as ſhe draws. of 

Weather-Gage, is when one Ship has the Wind ( oris to Weather ): 
of another.. | | 

A loom Gale, alittle Wind. * | - 1 

One Ship gales away from another. In fair weather-when there is but- 
little Wind that Ship which hath moſt Wind and fails faſteſt is ſaid; to. 
gale away from the other. of F wes 

' To _ « Ship, is to bring her to lye dry aground , to burn off 'her- 

old filth. — | 

The Ship gripes, that is, turns her Head to the Wind more-tban ſhe. 
ſhould. . . ia EE 


To. Hale , is the ſame as to pull. U3 71 IIB 6 
To-over Hale, is whenaRope is haled too ſtiff} to hale it the contrary- 

way , thereby to make it more ſlack. | S 
| 90 
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ro ee—ra wade tree Coarguny: to- know whether tliey ate 
boat, #4. aid "is Goite af 6r chis Manger, Hide rhe Ship? orronly tle! To 
which they anſwer Hae. Alſo to falute another Ship with Truinpets or 
rhe like, 8 called HmH1g. 

Freſh the Hawſe, a term uſed when that part of the Cable that. lis in 
.the Hawfe is frorted of caſed, atid they woald haveimote Gable veered 
.out , that another part of it may reſt in the Hawſe. | When'two Gables 

that come through two ſeveral Hawſes are twiſted , the untwiſtin wy 
is called clearing it Nutfo, Tihwarevie flmwſe , and rides pon the. 
areterms wed When'k Ship Hes 7hwart'or ereſs, or with her Steva-juſt 
before, another Ships Fhiniſe, Nort, Yitar the Hutvſes arcthe greatHoles 
under the Head of theShns, SHrGuEh Which teGubderan. when! and 
-at''Aathor. - ( 

The Ship heels , that i is, inclines more to one fide than the other, 

| fie heels to Srrhoond, that is, turns vp her Larboard-ſide to lie down on 
Starboa 
v 'Hi3ch , 4 Yo (catth Hola. 
The Hold of #'3bd, jxdat Patt beware the - 'Keelſon and -the- lower 
Deck, where all Goods , Stores, ahd Victuals do —_—_ Rummidge the 
Hold, is uſed for removing or dezringuhe Gods: .——— inthe. Hold. 


Srowin the "F001 , is vel The(fea le 8668s iiit the Hold 

Th Bvife, eG Uſe zi Ho fu Wreer its, Hoſe wp the Yards, 

PE L when a Ship iv at” d vakes in all his fall, ihe Is ſaid to 

The Ship Libours, thit is , row _ themed 

Land -fall, is a rerti vſed A pen We 'to ſte 'Lihdz as we had a 
good Land-fall, that is made Land (or faw-Land.,) according: to'our 
Reckoning. 

Land- » Is whenthe Land lies) round about us, ſo that no point. is 
Ew to the 


ro, A Shi isfaid'tolje Land to, When hte isat fb'reat a diſtance 


as only eas Boe: diſcern the Land. 
To Laſb, is to bind, as laſs the Fiſh on to the Maſt, that is bind ittothe 


Lach, is to;put out., as to Launch ; a "Shp is roÞvt herforth of the 
Dock into the Water , but it is ſoinetitties likewiſe fed in a'Negative 
ſenſe," as, when a Yard is boiſted high enough , they "uſually call afoul 
Launch-hie , that is hoiſeno'more. 

To lay the Land, is40 loſe ſight of it, 

The Lee-ſbore , is that Thore agaitilt hich the Win blows. 

Have a care of the Lee-latch, that is take heed the Ship go not tov 
much. to Lee-ward. 

. A-Ship lies by ebe Lees that js. has All ates flat"ayalnſt the 
Matts and ſhrowds. | 


Abies 
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'M. TX 
 eMfizon Said, hin Rvecalworde pecaiarnia, as 59 te that 
is, fir, the Mizon fail ; Change the Aizen, that j 185 bring tha Yard 1o 
the other fide of the Malt ; Spock she Mdizon., that i 18, Pue the Yard vight 
up = dowp by the Maſt; ; Spell the Mizon, that 1 1s, let go the ſeed and 


peet it up. 
To Moor aShp, isto lay out her Anchors in fuck Wnner)es is s moſt 
eonvenicnt for her toridoby —_; | | 


Neap-tides, are the Tides oth: the Moon is in the ſecond and laſt 
brewed my they axe neither fo high, pox {o: low, nor {@ Tiſh ak the 
pring- 
' A Ship 5s benraped , a term uſed, mien the water daes nog Bow kigh 
YA e a Tr EgoarRn olf PSAEY py i 3 Docks OAT: 
1 IT» 


Q 

The Offng , that is, fromward the ſhore z. or out into-the Sa 1 a. AS- 
The Ship ſtands for the Offin [; thts 3B, fails from the ſhore into the Sea. 
When a Ship keeps the <- the-Chanvel , comes. nat Peay The 
ſhore , ſhe is ſaid to keep _ of ffing. 

Of-nerd, is conttary to the ſhose;- 25 the Stery of-a Ship..li 5 oth dhe 
Offward, and her head to the ſhore-ward , hat i is., her Stexy. I 
the Sea, and her head to the _ op T- 

Overſet , is turning ves s 'S tuxn OvVer. 00.4 vhan ſhe- 
Is trimming gn; ti called torts | = 


| To Paredlis ſrmn, 1s (after ge 7 ahed) to by over 6 arromr 
aiece of Canraſs;. ad pour thereon botPitch and Tax, 

Ms o Pay a feam, is to lay hot Pitch and Tar on (after Caalking) wick | 
out Canvaſs. | 

To Ride: a.qrok, is hon the Yards ars {ſo artareds thay they Gem t9 
make the Figure of St. An drews {phe 1 + <a ab 

To Rurchafe,' in Þ Sbilyars Fhe (ame Leaſe 25 ay » GY, # 
the Copſtainpurcliaſes apace » thating, Gawr3in the : Cepinn , 


Q;t:; 
Quarter Wind: , are. when the Wizd comes in "bait the. Main-matt:- 
Srouds exen with the Quarter. 
A Owil, is a-Rope 6e-Gable: laid np round; qae-Fack.overapother , 
and the laying the Fack , is called qqwiling. 


A -Recch,, tbe Diſtance hatween FI two. points of hand, that lie 
ig a Right- Jine one from another. 
- To Keeve , 1s to pyt.a Rape x through a Block,; and to pull Rope out: 
of a Block.is called. varer fg 7 | 
To Ride:: Whena Ships, nh0xs hold herfaft/f6 that ſhe does nat drives 
with Wind or Tide, ſhe is ſaid to ride ar Anchor: . 


Td + 


ent PSY 
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Tob Ride athwart, is to ride with the Ships ſide to the Tide. 

{To:Ride betwixt Wind and: Tide, is when the Wind and Tide are-con- 
«trary and have equal. ſtrepgth. 
pi be: Ride Hamſe-fall , is when in a rough Sea the Wazer breaks into the 

awſes. . 

A Road, is any place near the Land where Ships may ride at Anchor, 
-and 4 Ship riding there is called-a' Fader. : 

Rowſe-in, (that is, Hale-in) proper-only, to the Cable or Hawſer, and 
13 uſed when the Cable or Hawſcer is flack to make it taught or ſtrait. 

= { 

A Sail. Beſides its proper ſignification (as belonging to the ſeveral 
Yards, .from which it takes its various Names, as Main-fail, &c.) it 
fi ſignifies alſo a. Ship, as when: -gt'Sea we deſerya Ship, we.cry out; A ſail! 

ſail! Likewiſe if we —_— a Fleet/ (or a'number of'Ships together) 
we ſay the Fleet conſult oor 50 fail, and not 49 or go Ships. |. .. 

LÞ 0 —_ a Rope, isto wind ſomething about it, to keep it from fret- 


Foc , is to make faſt, or bind. 
The Ship feels , that is, when ona ſadden ſhe lies down on her fide, and 


| eumble rom one fide to the other. - 


oY ſends, that i is, her head or ſtern falls deep i in the troogh or 
hollow of the Sea. © - 

Ts Settle a Deck, is to lay it lower: 

The Ship i ſewed , that is, the Water is gone from her. | 

The Ship ſcars, that i I5, in and out, and;not right forward. _ - 

To Sound, is to try with a Line or other thing how deep the Water is. 

The Ship hath ſpent ber faſt » That is, her Maſts have been broke by 
foul Weather ; but if a Ship loſe her Maſts in Fight, we fay, her Maſts 
were ſhoe by the Board. | 

ME. Splice Ropes, is to untwilt two ends of Ropes, and then twiſt them 

2-277; and faſten them with binding a ſtring about-them. . 

= i pplit, that i Ws blown mp pies 
s, thax is,- goes the Wind without any ſail, - 
s, REG Eat Net and Full enoon, which flow higheſt 
and bl loweſt, and run 

The Bow-fbric Sreeves , that is, ſtands too upright. Steeving is likewiſe 
uſed by Merchants when they ſtow Cotton or Wool, which _ forced 
inwith Skrews, they call —_— their Drone or Wool. 


T 
11 Tack about} that, is, bring the Ships head chant to tre the other way. 
Bee aft the. ſhears , 4 term uſed for haling aft the ſheats of the Main or 
Fore-ſail. 
A Windward T, ide, when the Tide runs againſt Wind. 
A Leeward Tide, when the Wind and Tide go both one Way. 
A Tide-gate, aloe the Tide runs ſtrong, 
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To Tide it = is to _ with Tide againſt the Wind, and when the 
Tide alters to lye at Anchor 'till it ſerve again, 

It flows Tide and half Tide, that is, it will be High-water ſooner by 
three hours at the ſhore than i in the Offing. 

To Tow, is to drag any thing after the Te 

The Traverſe, is the Ships way. - | 


, Ie af 
Ts Feer, is tolet out 3 as veer more Rope, » veer" more ſheat. 


w - 
The Ship ts Walt, that is, wants ballaſt. - . 
ToWeather a Ship , Is to go to Windward of. her. of 

To Wind a Ship, is to bring her head about.” / | 


How Winds the Ship? that-1s, upon ' what point ofthe Compaſs does ——S_ 


lie with her head. 


To Would, is to bind Ropes about a Maſt « or- and like, to _ on a 


Fiſh to ſtrengthen it. 
The Ship Yaws, that is, goes in and out, Ajid ah $90f her ld 


The End of the Third Book. 'P 
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THE FOURTH BOOK . 


de, 


The Deſcription and Uſe of ſuch Inſtruments 
| | .* - = ag are proper for Navigation. 


I. The Deſcription and ſe of the Sinical Quadrant. 


HAT is a Sinical Quadrant ? 

T. It is an Inftrument of Geometry ,, 'and 
Trigonometry ; the moſt exaCt and eaſfie that hath 
| been yet invented, to work a Traverſe at Sea by. 

It is Compoſed of Cencentrick Arches, (or rather 
: quarters of Circles) and of three ſorts of Right- 
—_P lines. 1. Thoſe drawn Parallel to the Line AP repreſent the Smes and 
Meridians, and are Parallel to the North and South, upon which we count 
the Leagues of Latitude. 2. Thoſe drawn Parallel to the Line AC re- 
preſent the Sines Complements, and Parallels; and are Parallels to the Eaſt 
and Weſt, upon which we count the Leagues of Longitude or Departure 
from the Meridian. And 3. Thoſe drawn from the Center of the Qua- 
drant A to the Limb, ' repreſent the Rumbs of your Compaſs, or ſeveral 
Courſes: and it is upcn them that we Court the Diftance, or Leagnes 
| KC 3 Sailed; 


The Sinical Quadrant, its Uſe in Boox IV- 


Sailed. Which Leagues are diſtinguiſhed or marked by the ſeveral Arches 
or quarters of Circles. 

Note , That when you will find how many Leagues, one or many De- 
grees of Longitude contain by a propoſed Latitude ; or on the contrary , 
how many Degrees of Longitude a certain number of Leagues (of Eaſt 
or Weſt) contain alſo by a propoſed Latitude : You muſt count the De- 
grees of Latitude given, upon the neareſt graduation to the Center of 
your Inſtrument , that is to ſay, upon that which begins at the fide of 
Eaſt and Weſt, and not upon the Limb or outmoſt graduated Arch. 

Note alſo, That when the diſtances are great, you cannot then count 
every Arch or Line for a League, as you can do in little diſtances, and 
therefore in that caſe you may count them for what you pleaſe according 
as your occaſion requireth, that is to ſay, either 2 Leagues, or z Leagues, 
or 4 Leagues or more, if need be; you muſt alſo count the Arches , for 
as much as you have counted the Lines of Latitude, and of Longitude. 
For Example, if you count an Arch for 5 Leagues; each Line of Latitude, 
and of Longitude, muſt be alſo accounted for 5 Leagues , and ſo of 
any other. 

This Sinical Quadrant (of which the Figure before-going is a contracted 
Copy) is Printed in a large ſheet of Royal Paper, ready to be put on Paſt- 
board , and fitted for PraCtice, and is to be ſold with the Book, either 
in a ſheet or on a Board. And becauſe this Inſtrument is of extraordinary 
and general uſe to work a Traverſe by, I ſhall be the more particular in 
my Examples about it. 


- 
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PROPOSITION L 


How to reduce Leagues of Eaſt and Weſt, into Degrees 
of Longitude. 


ſwer to a number of Leagues, by. a propoſed Latitude (or 
Parallel ?) 
| T. It is to be found thus: Lay the Thread upon the De- 
gree of the-propoſed Latitude on the firſt graduated Arch of your Qua- 
drant, and holding it faſt, count upon the ſide AC, (which is taken 
for Eaſt and Weſt ) the Leagues Sailed, Eaſt or Welt ; and obſerve on 
what Line it falls; then. follow that Line, or Perpendicular, untill the 
Point where it cuts the Fhread, and there prick a Pin, and then count 
along. the Thread how many Arches there are , from the Center of the 
Quadrant to. the Pin; for that will ſhew you how many Leagues (of a 
_ great Circle) there are; which Leagues muſt be reduced into Degrees, 
an 


S. H «5 ſhall I find Cby the Quadrant) how many Degrees an- 
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and Minutes, by aowing 20 Leagues for a Degree ; and a League for 
3 Minutes. 


Example 1. 


eAdmit a Ship ſail 72 Leagues Weſt , under the Parallel of 50 Degrees of. 
Latitude ; and it is demanded how many Degrees of Longitude are altered ? 


Firſt lay the Thread upon $0 Degrees upon the neareſt graduated 
Arch of your Quadrant; then colint 72 Leagnes, upoa the fide proper 
for the Leagues of Longitude ( to wit from A to C) then follow that 
Line or Perpendicular C, untwll the Point where it cuts the Fhread, and 
there pricking a Pin, count upon the Arches how many Leagues there: 
are from the Center A, to the ſaid Point, or Pin; and you will nd LKI2 
Leagues, which yon muſt reduce into Degrees, allowing 20 Leagues for 
a Degree, and a League for 3 Minutes, and there will come 5 Degrees 
36 Minutes of Longitude z which is what the propoſed Ship hath altered, 
as was required. | 


- 


Example 2. 


eAdnit & Ship fail 64 Leagues Eaſt , under the Parallel of 457 Degrees: I 
demand haw many Degrees of Longitude are altered? 


Lay the Thread upon 47 Degrees, on the neareſt graduated Arch of 
your Quadrant , then count on the fide AC, 64 Leagues, and follow that 
Line as before, untill the Point where it cuts the Thread ; and then coun- 
ting the Leagues to that Point upon the-Arches, you will find 93 Leagues, 
which comes to 4 Degrees 39 Minutes of Longitude, which 1s what the. 
Ship hath altered. 


y__ 


p: "PROP. It 


Flow to change Degrees and Minutes of any Parallel 
into Leagues. 


S, OW fhall I find how many Leagues a Degree of Longitude 
containeth , under a propoſed Parallel or Latitude ? 

T You muſt lay the Thread upon the Degree of the pro- 

poſed Latitude, then count upon the Arches along the Thread 

20 Leagues, (which a Degree of a great Circle containeth) and look how 

many Leagues the Perpendicular gives upon the fide of Eaſt and Weſt, 

for that will be the Leagnes that a Degree of Longitude containeth by the 


propoſed Latitude, or Parallel. 
Example. 


The Sinical Quadrant, \its.Mſein © Boox IV, 


Aro 3 os 
Example. 


eAdmit it Was required to tell how many Leagues a Degree of Longitude c0n- 
\ #40 'eaineth under the Parallel" of. 44 Degrees of "Latitude. 


You. muſt firſt lay the Thread upon 44 Degrees, on the neareſt gra- 
duated Arch of your 'Quadrant, then count upon the Arches,(along the 
Thread ) 2o Leagues; and you-will find that the Arch of 20, Leagues 
will cut- 14 Eeagues and a halfof Longitude, by which you may conclude 
that a Degree of Longitude containeth 14 Leagues z under the Parallel 
off 44 Degrees of Latitude:” 7, 542 noun No 

- $, What muſt I do to. know how many iLeagues ſeveral Degrees of 
Longitude containunder a propoſed Parallel?  - | 

. T, You muſt reduce the Degrees and” Minutes ( of Longitude.) into 
Leagues, allowing 20-Leagues to a Degree, and a League for 3 Minutes; 
then laying the Thread upon the Degree of th& propoſed Latitude (or 
Parallel) count upon the Arches.(along the Thread) the Leagues procee- 
ding from the propoſed Degrees of Longitude ;z then look how many 
Leagues of Longitude the ſaid Arch cuts; for it will be the Leagues that 
the propoſed Degrees of Longitude containeth. | 


I Example. - 


eAdmit you have altered 5 Degrees 45 Minutes of Longitude, under the Paral- 
lel of 50 Degrees of Latitude, and it be required to; find the Leagues and 
Parts anſwering thereto. AS 


You muſt reduce the 5 Degrees 45 Minutes into Leagues, and there 
will come 115 Leagues; then laying the Thread upon 59 Degrees, count 
upon the Arches (along the Thread) 115 Leagues; then count upon the 
ſide AC, or of Eaſt and Weſt, how many Leagues of Longitude the ſaid 
Arch cuts, and you will find it to be 74 Leagues ;- by which you may 
conclude, that 5 Degrees 45 Minutes of Longitude-under the Parallel of 
59 Degrees containeth 74 Leagues, which was required. 


PROP. 
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PROP. I... 


How to turn Leagues and Miles of 'Eaſting or Weſting , into- 


Degrees and Minutes' of | Longitude. 


S, HAT muſt I do to turn Leagues of Eaſting or Welſting into 
Degrees and Minutes of Longitude ? 
T. If the difference in Latitude or diſtance between two 
Parallels is not avove 3 Degrees, take the-niiddle Parallel 
in diſtance between the two Latitudes ; for that being known you may 
eaſily with your Sinical Quadrant, turnor reduce any Number. of Lgagugs 
into Degrees and Minutes of Longitude, as ſhall be ſhown in the follow- 
ing Propoſitions. ; X:k36 ; 
S. How do you find the middle Parallel in diſtance? | 
T. The wayto find the middle Parallel in diſtance, is to add the two 
Latitudes together, and half of the Product or Sum, will be the middle 


Parallel required. L 


Example. 


Mong you depart from the Parallel of 38 Degrees 30 Minutes of Latitude 
North, and are arrived in the-Parallel of 3y Degrees go Minutes alſo of 
Wynn North, _ and then would Kyo pe gems Ry alle in r diftance. 


Firſt add the two Latitodes toxithey,/ towit, F Dont 30 Minutes, 
and 35 Degrees 50 Minutes, and there will come 74 Degrees 20.Minutes, 


whoſe half 3 37 Degrees 10 Minutes is the middle Parallel required. 


S, What muſt I do when the diſtance between-two: CO (or dif- 


ference in Latitude) is greater ther 3 Degrees? + 
T.. When the difference in Latitude is greater then 3 Degrees ,-you: 


muſt then make uſe of the Table in the Fifth Book, for reducing Leagues. 
or Miles of Eaiting or Weſting into Degrees of Longitude, as .its uſe. 


ſheweth ; and not of any middle Paraliel, becaule it is defeCtive.in great. 
diſtances. 


| Note, The Leagues acctunted on the Meridians'or Sincsarc Leagues 


oft Letirude e, and thoſe acccunteG onthe; lide. of Eaſt'or. Weſt ornParal- - 


leis , are L Tei ZUCS of Kon, it Ab) 


A A I 

s . % 
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The Courſe and Diſtance being given haw to find the difference 
. of »Latityde and-of ' Longitude. 


: Example 1. 


The Courſe NEb MN, ( or the Third Rumb ) and diftance go Leagues: 1 
demand the difference of Latitude, and of Longitude ? 


' to wit,-upon the Arches; and from that Point (where you are to 

prick a Pin) you will find upon the Meridian 41 Leagues = which 

1s the difference in Latitude, and upon-the Parallels 27 Leagues * 
which'is the difference in Longitude (or Departure fromthe Meridian.) 


7—\IRST,-count 50 Leagues upon the Third Rumb, (from the North) 


Example 2. 


The Conrſe s $W bW, (or the fifth Rumb ) and the diſtance 54. Leagues ; 
the difference of Latitude , and of Longitude us required. 


Count 54 Leagues upon the fifth Rumb: ( from-the South ) and from 
the Point where the 54th. Arch cuts the ſaid Rumb, you will find upon 
FT the Meridians 30 Leagues, which is the difference in Latitude ; and upon 
Ih the Parallels 45 Leagues which is the difference in Longitude (or depar- 
ture from-the Meridian. ) 
S. Doth this Quadrant ſerve for the 32 Points of the Compaſs or 4 
quarters of the:Chard or Fly ? TR 
T. Yes, and therefore every Rumb you ſee on 1t repreſents four of 
thoſe. Two and Thirty Points ; for the ſame Rumb which ſerveth for the 
SW bW, muſt be taken alſo for the SEbE, the \W bW, and the 
NEdÞE, this being underſtood: I come now to 


Example 3. 


eAdniit a Ship depart>feorn 46 Degrees.30 Minutes of Latitude North ; and 
10 Degrees 20 Mines of Longitude and ſail 53 Leagues upon the SSE, 
(or ſecond Rumb ) the Latitude and Longitude of the ſaid Ship #s required : 1 
demand what Latitude, and Longitude f. & in? 


Firſt, count 53 Leagnes npon the ſecond Rumb, and from the Point 
where the $3 Arch cnts the ſaid Rumb, you will find upon the Meridians 
49 


tt. 
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49 Leagues of- Latitude towards the South, ard upon*the Parallels 20 


3 of Longitude Ea.terly, then turn or reduce the 49 Leagues of Latitude 
in Degrees, at.owing 20 Leagues to a Legree,and a League for 3 Minutes, 
and there will come 2 Degrees 27 Mites tor the ditterence of Latitude 
South , which you, nw{t Subriatt trom 46-Degrees zo Minutes, the La- 
titude of the place from whence you parted, (tince it is North, and the 
. Ship did ſail Southerly) andthe remamer 44 Degrees 3 Minutes North, 
will be the Latitude the Ship 1s arrived at. | 
Now to find the difference in Longitude, you muſt firſt take the mid- 
dle Parallel ('as betore taught ) between, 46 Degrees 30 Minutes, and 
44 Degrees 3 Minutes, and you will find it to be 45 Degrees 16 Minutes, 
therefore lay. the Thread upon 45 Degrees 16 Minutes on the neareſt 


graduation of your Inſtrumen ; then count upon the ſide of Eaſt or Weſt gy 


20 Leagues 3, and obferve the Point where the imagined Perpendicular, 
or Meridian cuts the Thread, and how many Leagues there are from the 


Center of the'Quadrant to the ſaid Poinr, ( counting upon the Arches )- 


and you will find 29 Leagues, which being turned or reduced into Degrees 
by allowing 20 Leagues to a Degree, and a League for 3 Minutes, there 
will come 1 Degree 27 Minutes, which is the difference of Longitude, 
which muſt be added to 1o Degrees 20.Minutes, the Longitude of the 
place from whence the Ship parted ( ljnce her. Courſe was Eaſterly) and 
the Sum 1 1 Degrees 47 Minutes will be the Longitude the Ship is ar- 
nt ENTS i ET N23 17 OI 
Example 4. 
eAdmit a Ship depart from 4.5 Degrees 30 Minutes of Latitude Nortþ , and 
8 Degrees 4 5 Minutes of Longitude, and fail 72 Leagues upon the W NW, 


(or: ſixth Run.b ) the Latitude and Longitnde of the faid Ship ts required : 
Fl demand what Lariruze and Lonpitude the faid Ship arrived at ? 


Firſt, count - 2 Leagues upon the 6th. Rumb, (making each Arch worth 
2 Leagues) and you will find upon the Meridians 25 Leagues £ of 1 ati- 
tude, !(towards the Nerth)) and/upon the Parallels 66 Leagues + gf Lon- 
gitude , ( towards -the Welt )/ then retlu'e the 2 - Leagues } of Lati- 
tude into Degrees, aitywing 2q Leagues'to a+egree ; ad a _— tor 
3 Minutes, znd there will come 1 Degree 22 Minutes for the difterence 
of Latitude (Northerly) which:you muſt add to 4 Degrees 30 Minutes, 
the Latitude of the place from whence yqu parted, (lince it is Narth and 
the Ship. did ſail NortherlyY and the 50h 
will be the Latitude the Ship is arrived at. | Te. : 
- To find the differente in Longitude; take the middle Parallet between 
40 Degr. 3o'Min.anU41-Degr. 52 Min. vizi41 Deg 1 1. Min. then lay. the 
Thread upon 41 Deg. 11 Min. on the neareſt graduation of your laſtru- 
'meiit,,-and-count'upon the fide-of Eaſt ' or Welt 66 Leapues'?, and ob- 
fete (a> before) thePoitt! at 7 ao cits\the Tens 
LOLVY F an 


1 Degrees 52 Mipuces North 


iz -Y 
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and how many Leagnes there are from the Center of your Inſtrument to 
the ſaid Point, and you will find 72 Leagues (by counting each Arth for | 
two Leagnes) which being reduced into Degrees , there will come 3 De- 
grees 36 Minutes for the difference of Longitude, ( Weſterly) which 
muſt be SubtraCted from 8'Degrees 45 Minutes, the Longitude. of the 
place from whence the Ship parted (ince ſhe ſailed towards the Weſt, 
or Weſterly) and the remainer- 5 Degrees 9 Minutes, will be the Longi- 
_ tude the Ship is arrived at. | 
S. - This 1s eafte enough, but what muſt I do to work ſeveral ſhort 

'Eraverſes of 24 hours Run as it happens when the Wind is contrary and 
eften ſhifts about ? | F.. | | 

. F. In that caſe you muſt firſt make a Traverſe Table'of 7 Column's; 
» en the firſt of which write (at the head or top of it) the Courſe; on the 
cond the Points of the Compaſs ; on the third rhe Diftance; and in the 
feur ethers the Cardinal Rumbs, that is to ſail North, Sourb, Eaſt, (and) 
Weft; then find by your Inftrument how many Miles (or Leagues) each 
Courſe gives to the North or South, Eaft or Weſt, to write it down in 
is proper Column ; as you will better underſtand by this 


Examyle ty 
eAdiwit a Ship perts from the Parallel of 50 Degrees 30 Alinutes of Latitude 


Aerth, and 11 Degrees 20 Minutes of Longitude , and being Bound to the 
Southward ts. fond | ſhifting Winds to. [ail upon theſe ſeveral Conrſes, 


( taken from the Log-board-: ) 


the Arches) and you will find 18 Miles upon 


7 [Diſtance North. | South. | Eaſt.. | Welt. | 
7 | Miles. | Mites. | Miles. | Miles. | Miles. 
*: 4 18 4 775 
4631 26 15 4 18'z 
7 | 32 6 3-þ: 3L 3 
3 28 23 3 | IF : | 
1:| 36 |- 34 3 | TO = 
64 [914 [26% | 57.4 
> 6 4 26 
#14 | 85 {31 4] 
Z demand: the Latitude and Longitade of the ſud. Ship | and the true or 
airets Corſe and diftance from the firſt place of departure WIT 
. Firſt, eonntuyon the SSI, or fecontRumb, 20 Miles, (to wit, npon 


the-Meridians (or Sines,) 


which. 


which is the Southing of the firſt Courſe, and is to be placed in the South 
Column; and 7 + upon the Parallels, which is the Weſting, to be placed 
in the Weſt Column. | 

The ſecond Conrſe is SW 3 Wh, ot 4Rumbs +, 24 Miles:: Therefore 
lay the Thread upon the fourth Point z ( frym the South ) and count 2.4. 
Miles upon it, ,and from that point yau will find upon the Meridians 15 + 
Miles which is the Southing, and 183 Miles in the Parallels which'is the 
Wefting of this Courſe. | 

And what hath. been ſaid of theſe two Courſes , the ſame. is:to be un- 
derſtood of the reſt in the Table. All the Courſes 'being reduced and 
laid down in the ſame order or. manner, you muſt ſum up the Miles in 
each Column , and ſo.you will find under the'North Colunin 6+ Miles in 
the South 913, in the Eaſt.26, and in the Weſt Column'574 Miles. -® 

Then compare the North and South .Columa's together, :z:nd:Subtratt 
the leſſer out of the greater, and there will remain 85 + Miles for the 
difference in Latitude Southward ; do as much for the Eaſt and-Weſt 
Columns, and the remainer 315 Miles , is the departure to Weſtward of 
the Meridian. 

Next, then reduce or turn the 85 + Miles.(undgr the South Column ) 
into Degrees of Latitude ; and there will come' rDegree 25 Minj ( the 
quarter 1s negterten) for the difference in Latitude, South 3' which miſt 
be Subtrafted from 5o Degrees the. Latitude of the firſt place of depar- 
ture (ſince the Ship did ſail to the Southward) and the remainer 48 De- 
grees 35 Minutes North, is the Latitude the Ship is in. ; 

To find the difference of Longitude, take the middle Parallel cies 


50 Degrees, and 48 Degrees 35 Minutes, and you will find. it tqbe 49 
Degrees 17 Minutes, therefore lay the Thread upon; 49 Degrees 17 
Minutes of the neareſt graduated Arch, they count upon the ſide of Eaſt and 
Weſt 314 Miles, and obſerve the Point where the ſaid 31 + Miles cuts 
the Thread, and how many Lines there are from the Center af the 
Quadrant to the ſaid Point, (counting upon the Arches) and you will find 
48 Miles, which is 4.8 Minutes for the difference of Longitude Weſt, 
which oy Subtrafted from 11 Degrees 20 Minutes, the Longirude of 
the place from whence the Ship parted ( ſince ſhe ſailed Welterly) the 
SONOE 10 Degrees 32 Minutes will be the Lorgictude the Ship is arri- 
ved at. xy | 
To find the direft Courſe and neareſt diſtance from the place where 
the Ship began this Traverſe, to that where ſhe now is ſuppoſed to bez 
find where the 85 £ Miles of Latitude interſeCt the 3 1 4 Miles of Longi- 
tude, and bring the Thread to that Point, and you. will find that 
direct Courſe hath been S SW a Degree Southerly, (lince the Ship hath 
failed between the South and the Weſt) and the diſtance run ( counted 
upon the Arches from the Center of your' Inſtrument , to the faid Point | 
of interſeCtion) will be Miles. | © SINE LO" 
 Noer, If your Diſtance be very great, your beſt way will be to reduce 
your Miles into Leagues. AURLEETETED 24 
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e Admit a'Ship depart 96 the Pardttol of 30 Degrees of Latitude North, 


and 1 Degree 30 Mines of 


Longitude ; and being bound to the Souhward 


55 forced by ſhifting Winds to A op theſe og I ( _ ou the. 


 Log-board) viz. 


: -:/ Weſt South Weſt: - 


i'a 


: ©@- $ Ex We _ 
”..\ 
32; ne: 5s "REO IGL 


£111 402 eoliM 2, © 1 
J \ gp thecLatitude Auf Longitude fhe 1 is in, and hs dirett Comſe an 


1143 


Pp 
>» LILY 


South Weft _. .. 
South by Weſt .:-. 
'* South Weſt by South 


P: . 
i 


1 FI fi ks Mites.” :} ” 4 : 
* fis :.FO * 44 , 


35 
I» 


= 
# » 


'/ ©Diftante from the fof _— of Departure-?-- 


128 Miles, 


i 
-- / 


. if? SI ' 


$14 . "> Tae Rorth. Sourk: "EF. Welt... 
Corrie, 5 | PBS 2 Hs 2LES We 20 7h: £47 > | 
EY oy ? Miles. | Miles. þ Milgs. Miles. Miles. 
WSW'| 6 | 40 88:2; 37. 
; SW. Lo Sik: 5 5Þ7 W-- T ; 35.3 
SbW 'F h |. .35. £71 0 234377 6. > "2 
SAS [:.3| 42 iÞ-.; 35. j.23- #1... + 
WES |.7|.54:.þ,:;.' 104 53: 

$ © |. . 236 28 _.| 09 
250 39>. 0 _g8k} _ |asg*] 


OUR reduced theſe ſeveral Courſes as before taught , there comes 
158 2 Miles Southing, and 155 4 Miles Weſting. -. Then reduce the 1.58 
Miles Ihro Degrees, and there: will.come 2. Degrees. 38 Minutes, whichis. 
the difference in Latitude tobe Subtratted from 30 Degr. (fi ince the Ship 
failed to the Sorthward) and the remainder 257 Degrees 22 Minutes North 


1s the Latitade ſhe is in. 


. To find.the difference in Longitude; take the middle Paralle] between 
39 Deg. and'27 Deg. 22 Min.-and youwill find it to.be 28'Deg. 41, Mink 
by which the 155:-Miles Welting give. 2 Deg. 


7 Man. for the difference of 


Longitude Weſt ; 'which;maſt be Subtzated-from 2 Deg; 3o.Min.. ( ſince 
the Ship ſailed Weſtward) bpt. becauſe it. cannot be done , I add 360 Deg. 
to1 Deg. 3oMin. and from the ſum 361 Deg. 30 Min. I SubtraCt the 2 
Deg; 57 Man, of diffgrence; andthe remainder 3 $9 ot $9008: is na Lon- 
gtude ſhe is 10, which was required. 


« * 
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, Toffind the dire Courſe and neareſt diftance, find where the 158+ - 
Miles of Latitude interſects the 155 3 Miles of Longitnde, and lay the 
' Threadto thatPoint, and it will ſhew you the dire&t Courſe;and the diſtance 
is to be counted upon the Arches, as before directed. 


Example = 


eAdmit a Ship departs from: the Parallel of 2 Degrees 40 Minntes of Lati- 
- tude North ; apd 357 Degrees 30 Minutes of . Longitude , and being bound 
zo the Southward 1s. forced by contrary or ſhifting Winds 'to ſail upon. theſe. 
ſeveral Courſes, Viz: | | T4. | o- 
South South Eaſt .*, . . . . . *. 26 Leagues... 
WT Acc. eadtgen tt 
EaTt by Narth .- Shih Ht... 3s 
CIT IOR .- . - o--: ».:-. 3 
Set BY-EdED © ESI oy rug oh 
South Eaſt by Eaſt . .+ i .  . $2 Leagues © - 


_—— I adds os ed Wes DS. x 
1 demand the Latitude and Longitude fle is in, and the direft Courſe and 
Diſtance fromthe” firſt place of Departure 7:2 250 | 


i _'& [Diſkance.| North. | South. |' Eaſt. | Welt. 
Cons JE 3 '1þ Rs 6 
| 2-2 Leagues. |Leagues. |Leagues. [Leagues. Leagues. 
KA 3-3 26 24 | TU "RE 
SE 47 1 243 | 2? 
SEbS | 3 38 312 | -22.3 
SbE 1] 4x 44s | 82 
 S-EbE I 52 28 F 43 Z 
| 33 | 149% | 120 
| | | | | A 3-8 | 
$i: 6 - ond ; 


»46 Leagues & Santhing (or of Latitude) bug reduced-into Degrees - 
and Minutes, :there will come 7 Deg; 20 Min- which is the difference of : 


Latitude-towards the South, to be Subtratted-from 2 Deg. 40 Min.. of . 
Latitude North; - (ſince the Ship did ſail towards-the South) bur it cannot -. 
be done, and bo the Ship hath paſſed the EquinoCtial z therefore I Subract.. 
the 2 Deg -40 Min» of Eatitude North, from - Deg. 20. Min..which 1s - 
the difference South of Latitude ,. and the remaunder 4 Deg. 40 Man. is-: 
the Latitude ſhe is in, 


Now + 


"The Sinical Quadrant, ies Wiſe in Book IV, 


Now to find the difference of Longitude by the forementioned Table , 

.( turning firſ: the Leagues of Faſting into Miles, or the Miles of the Table 
into Leagues) and you will find that the 120 Leagues (or.360 Miles ) 
Eaſting, anſwer to 6 ces, which 1s the difference of Longitude 
-towards the Eaſt, to be added to 357 Degrees 30 Minutes ({ince ſhe did 
fail Eafterly) and the ſum will be 363 Degrees zo Minutes, from which 
you muſt Subtraft 360 Degrees, and the remainder 3 Degrees 30 Minutes 
is the Longitude ſhe is in. For the direft Courſe, and neareſt Diſtarice, 
find where the 146 es + of Latitude , interſeCt the 220 Leagues 
of Longitude, and lay the Thread to that Point, and you will find the 
. -direCt Courſe, ons the Ship did fail between the South and the Eaſt ) 


and the neareſt e Is to becounted upon the Arches to that Point, 


. Example 8. 


«Admit a Ship depart from the Parallel of 42 Degrees 20 Minutes of Latitude 
' North , and from the firſt Meridian; and being bound to the Northward 
# forced by contrary Winds to ſail upon theſe ſeveral Conrſes, viz. 


Northby Eaſt . . . . . . « . + 25 Leagues. 
North Eaſt by North. . . . « - . 38 
Eaſt by Sonth '. - . - » . 
North North Eaſt * Ely . . . . . « 45 
North Eaſt by A NS Fo 
North . . . » +» + «+. +. + + - » 32 Leagues, 


* 


I demand the Latitude and Longitude ſhe ts in , and the direlt Conrſe 
and Diſtance from the firft place of Departure ? | 


Diſtance] North. | Sopth. | Ealt- bus 
Leagues. Leagues. Leagues. |Leagues. 


- 


& 
Courſe. | 8& 
a 


gues. 


NbE | 1 2 242. a0 
NEbMN | g 3 315 | 213 f 
EbS |7 20 3+ | 197 | 
NNEzEly, 27} 45 39% | SS | 
NEbE | 5 5O 274 | Py 

N © 32 32 | 


38 | 


| 


7 + | 123% 7 34 
| 
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151 Leagues Northing, (or of Latitude) being reduced into Degrees: 
and Minutes as before taught, there comes 7 Degrees 35 Minutes, which 
is the difference in Latitude, to be added to 42 Degrees 20 Minutes of 
Latitude North, (fince the Ship hath ſailed towards the North) and. the. 
ſum 49 Degrees 55 Minutes is the Latitude ſhe is in. 

' Next, find by the Table as before direfted how many Degrees and: 
Minutes of Longitude anſwer to 108 # Leagues Eaſting,, or rather 326 
Miles, ,and you will find it to be 7 Degrees 51 Minutes, which is the: 
difference of Longitude; and Longitude ſhe is in ( ſince ſhe. hath failed: 
from the firft Meridian-Eaſtward.) | 

For the Courſe and diſtance, lay the Thread upon the Point wherethe: 
151 £ Leagues of Latitude, interſect the 1084 Leagues of Longitude 3 
and it will ſhew that the direct Courſe is N Eb N 1 Degree5o Minutes. 
Faſterly, (ſince ſhe hath ſailed between the North and the Eaſt) and the- 
neareſt diſtance (counted upon the Arches, to that-Point) 186 Lezgues, 
which was required. Sb | : 

I have been long upon this Propoſition, becauſe it. is the moſt uſeful: 
in the praCtice of Navigation. 


 — 


PROP. VI. 


The Diſtance Run , and difference of Latitude being- given, 
how to find the Courſe, and difference of Longitude. , 


IRST find the diffexenceof Latitude, by SubtraCting the-Latitude-: 
of the place from whence you departed from the obſerved..Lati- 
| tude, it they be both of the ſame Denomination: That-is to ſay;. 
— both Latitude North, or both Latitude South ; but if they be of. 
different ſides, that one be Latitude North, and.the other Latitude South, .. 
' you muſt add them together , and the ſum will be their difference of 
Latitude , to be reduced into Leagues. 

S. This is cafie enough, but what muſt Ido next? _ 

T. The next, thing you are to db, is-to count the: ſaid-Leagues (or 
Miles) of Latitude, npon its proper ſide,, to wit, upon that taken for : 
North, and South, (begining at the Center of your Iaſtrament,)you muſt | 
alſo count upon the Arches the Diſtance or Leagues ( or: Miles ) failed.,.. 


or 
ik the. Courſe, and the Leagues (or Mikes): of Longitude, which being: 


ef Longitude.. 


5 Exanplec . 


. w 
OR 


_ .Boox IV 


oo 


. The: Sinital Qaadrant, its We m ] 


— 
. 0 
— 


Example 1. 


:£ Admit a Ship ſail from the Parallel of 48 Degrees 30 Minutes of Latitude 

North, on fome Point. between the South and the Weſt 55 Leagues ; and 

then finds her ſelf in 45 Degrees 54. Minutes Latitude of North : I demand 
the Courſe, and Departure from the Meridian ? | : 


-. Firſt find the Difference between 48 Degrees 30 Minutes, and 45 De- 
grees 54 Minutes, (by SubtraCting the leſſer Latitude out of the greater) 
andthere will remain 2 Degrees 36 Minutes for the difference of Latitude; 
which being.reduced into Leagues (or Miles ) there comes 52 Leagues 
(or 136 Miles) which muſt be counted upon the ſide of North and South.; 
and the diſtance 56 Leagues (or 168 Miles) upon the Arches, then ob- 
ſerve where that Arch and Line of Latitude interſect one another, and 
lay the Thread thereon, and it will ſhew the Courſe to. be South Sourh 
Weſt 30 Minutes South 5 (ſince ſhe did fail between the South and the 
Welt ) and upon the Parallels you will find 21 Leagues (or 63-Miles) of 
Longitude Weſtward, which is the Departure from the Meridian. 


Example 2. 


eAdmit a Ship ſail from the Parallel of 46 Degrees 10 Minntes of Latitude 
North, and 329 Degrees 39 Minutes of Longitude on ſome Point between 
the North, and the Eaſt 108 Leagues ,. and then-finds ber” ſelf in 4.9 De- 
grees. 40 Minutes of Latitude alſo North: I demand the Courſe and Lon- 
gitude ſhe & in? © T7 


.*. TSubtra®& the leſſer Latitude out of the greater (fince they are both 
- an the ſame {ide of the EquinoCtial) agd there remaimeth 3 Degrees 730 
Minutes, which is the difference North of Latitude; which being reduced 
into Leagues, there comes 70 Leagues to be.counted-npon the ſide of North 
and South ; count z1fo upon the Arches 103 Leagnes, then lay the Thread 
on the Point of Interſetioti of the*Arch* of 1c8 Leagues, and the 79 
Leagues of Latitude, and it will fhew the Cpnrfe to be'North Eaſt 4 De- 
grces 45 Minutes Eaſterly ( ſince fhe:tid ſail berween the North and the 
Eaft ) and upon the Parallels you' will find 82 ; Leagues of. Longitnde 
Ezſtward ; or departure from the Meridian) which is to be reduced into 
Degrees and Minutes of Longitude by the' precedent, Table; (after it' is 
reduced into Miles) by which, and a Rule of Three), as before diredted : 
you.will, find it. anſwer to 6 Degrees 6,Minutes 3Z*,” which being'\morg 
than the halfof a Minute,” may be taken for a Min: and ſo the ſytm wil be 
6' Degrees 7 Minutes, which is the difference of Longitude, to be added 
to 323 Degrees 39 Minutes (ſince ſhe'did fail Eaftward) there comes'33'5 
Degrees 37 Minutes , which is the Longitude ſhe is in as was requred. *+ 
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Example 3. 


eAdmit a Ship departs from the Parallel of 2 Degrees 20 Minntes of Latitude 
South, and 3 Degrees 30 Minutes of Longitnde, and fail on ſome Point be- 
tween the North and the Weſt 250 Leagnes; and then finds her ſelf in 5 De- 
grees 30 Minutes of Latitude North: I demand the Conrſe and Longitude 
ſhe 8 1m ? 


2 Deg. 20 Min. - 


Latitude South departed . . . . 
Add the Latitude North arrived at . . 5 30 
| Thos Jl > «:. 7 5O 


Which being reduced into Leagues,there comes 156+ Leagues, which 
being counted upon the ſide of North and South, and the 250 Leagues 
upon the Arches, and the Thread placed or laid upon the Point of In- 
terſetion,ſheweth the Courſe to be N W 6 Degrees 40 Minutes Weſterly, 
( ſince ſhe did ſail between the North and the Welt) and upon the Parallels 
you will find 196 Leagues of Longitude or departure from the Meridian 
Weſtward, which by the Table anſwers to g Degrees 48 Minutes, which 
is the difference of Longitude to be Subtracted from 3 Degrees 30 Minutes, 
({ince ſhe did fail to the Weſtward) but becauſe it cannot be, I add 360 
Degrees to 3 Degrees 3o Minutes, and from the ſum 363 Degrees 30 
Minutes, I Subtra&t the g Degrees 48 Minutes of difference , and the re- 
mainder 353 Degrees 42 Minutes, is the Longitude ſhe is in, as was re- 
quired. 


Example 4. 


eAamit a Ship departs from the Equinoial and the firſt Meridian, and ſail on 
ſome Point between the South and the Eaſt 188 Leagues, and then finds her 
ſelf in 6 Degrees 10 Minutes of Latitude South : I demand the Courſe and 
Longitude ſhe us 1m ? | 


Anſw. The 6 Degrees 10 Minutes of Latitude South arrived at, is the 
difference of Latitude, which being reduced or turned into Leagues, 
there comes 1235 Leagues to. be counted upon the ſide of North and 
South, and the 188 Leagues apon the Arches, and the Thread being laid 
upon the Point of their InterſeCtion, will ſhew the Courſe to be S £ 4 De- 
>rees 20 Minutes Eaſterly, ( ſince ſhe did ſail between the South and the 
Eaſt) and upon the Parallels you will find 142 + Leagues of Longitude 
' Eaſtward; which by the Table ( being reduced into Miles) Anſwers to 

7 Degrees 8 Minutes , which is the Aence of Longitude towards the 
Eaſt, and the Longitude ſhe is in, as was required, (fince ſhe departed from 
the firſt Meridian.) 


Ge 
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PROP. VI. 


The Conrſe and diferetice of Latitude | benig given, to find the 
| diftaiice win Riffertiice of Longitude. | 


IRST, find the Uifference of Latitude by Subtrafting one from 
4.. another, if they be both Latitude North, or both Latitude. South ; 
 butiftheybeof contrary ſide,that.one be South andthe other North, 
you muft-add them together, and the ſum. will be the Degrees and 
Minutes of their difference; which thuft be reduced into Leagues ; then 
count the Leagues proceeding from the difference of Latitude upon the 
ſide-of North and'South, and. obſerve the Point where it interſect the 
Courſe or Rumb given for it will mark the required diſtahce, which'is to 
he. counted upon the Arches from the Ceiiter, of your Inſtrument to tlie 
faid Point ;_cotht. alfo-upon the Parallels how many Leagues of Lotgi- 
tixde there are; and it will be the departare from the: Meridian 3 which 
Leagues being turned into Degrees and Mimites of Longitude, (as before 
taught) and then added or Subtra&ted from the Longithde giyen, will 
ſhzw you the Longitude your Ship is in. 


Example 1.. <BAS 
eAdmit a'Ship fall frim the Parallel of 46 Digtees 46 Minhies of Litithile 
North SWBS, "till ſhe be in Latitude 44. Degrees 30 Minutes North : 1 
demand the diſtance ſailed, and the departure from the Meridian ? 


_ Firft, Subtract 44 Degrees 30 Minutes from 46. Degrees 4.0 Minutes , 
and the remainder 2 Degrees 10 Minutes is. the difference of Longitude 


' tobe redhiced into Leagues, as. before UireCted; and: there comes 43+ 


Leagues 6f Latitude, which I count pon the fide of North and South; 

then I count upon the Arches along the SW6S, (or third Rumb) how 

many Leagues there are from the Center of the Quadrant, to the Line 

of 435 Leagues; and I find 52 Leagues, which is the diſtance Run; and 

ypon the Parallels 1 find 2 5 leurs, which is the departure from the 
cridiat Weſtward, | ELL TL 


Pxaniple 2... 


e Admit a Ship ſail from the Oarallel 'of 42 Degrees 10 Mintes of Latitude 

| North, and 558. Degrees '20 Minntes of Longitude N Eb E, "till ſh 

" be its Laride gg Digrees 28 #hittures North : T Hetiandl the diftaiice ſailed 
@d Logthde fe icbre  OO 


Firſt, 
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a 


Firſt, SubgraCt the two Latitudes one from another, (ſince they are 
both on the ſame ſide of the'EquinoCtial) and there remaineth 3 Degrees 
18 Minutes for their difference to the Southward , which being reduced 
into Leagues, there comes 66 Leagues of Latitude to be counted upon 
the ſide of North and” South ; then count upon the Arches along the 
NEbE, how many Leagues there are to that Line of 66 Leagues, and 
you will find 118 Leagues, which is the diftance, and upon the Parallels 
you, will find 98 Leagues of Longitude Eaſtward, which heing reduced 
into Mites, you will find by the Table that” it anſwers to'  Degreey 45 
Minutes, which is the difference of Longitude to be'added to, 3 5& De- 
grees 20 Minutes, (ſince ſhe did fail to the Eaſtward) and there will 
come 365 Degrees 5 Minutes, from which I Subtra&t 360 Degrees, and 
the remainder-5 Degrees 5 Minutes is the Longitude ſhe is in, as was 
required, | | | 


Example 3. 


eAdmit a Ship ſail from the Parallel of 3 Degrees 16 Minutes South, and 
2 Degrees 45 AMdinutes of Longitude N NW, 'tll ſhe be in Latitude 2, De- 
grees 14 Minmes North : I demand the diſtance ſailed, and the Longitude 
ſhe 1.41 ? « 8 gh OY 


| Latitude departed .- . . . , 3 Deg. 16 Min. 
Add the Latitude arrived at . . 2 I4. 


Difference in Latitude Northward 5 30 


$5 Degrees 3o Minutes. reducedinto Leagues, there comes 110 Leagues 
of Latitude, by-the interſeftion of which; with the given Rumb, I find 
the diſtance run to be almoſt 113+ Leagues; andthe departure from the 
Meridian 45 + Leagues ; which Leagues of Depzrture being reduced into 
Degrees and Minutes of Longitude, (as before taught) there will come 
2 Degrees x6 Minutes, which is the difference of Longitude to be Sub- 
trated from 2 Degrees 45 Minutes (ſince ſhe did fail to the Weſtward) 
and the remainder 25 'Minutes-is- the' Longitude the is in, as: was re» 
quired, | 


"PROP. 
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F fi "RETF 8 | ® 
PROP. VH: | | 


' The Alteration of the Latitude and Longitude being- given, 


—_ 


how to find the Courſe and diftance. 
FHAT. is 


HAT. is the firſt thing T muft take-notice. of in this Pro- 
VR. bin? io ones IgE bikes ava 

T. The firſt thing you are to take notice.of (to find the 
©. diſtance) is, that when the Latitudes are of the ſame ſide of 
the EquinoCtial, and that there is no difference in Longitude (both places 
being under the ſame Meridian) you mult only Subtract the two Lati- 
tudes-one from-anothex, and the remainder. will be their difference, which 
being reduced into Leagues, will ſhew you the diſtance Run. | 


S, Ye" 
4. 7* 


Example. 


' bhdonis 4 Ship ſail from. the Parallel of 40 Degrees 20 Minutes of Latitude 
" North, and 10 Degrees 30 Minutes of Longitude , aud would ſail to-37 . 
Degrees 10 Minutes of Latitude North, and 10 _— 30 Minutes of 
Longitude.:. 1 demand-what Courſe ſte muſt Steer , and the diſtance ? 


Firſt, conſider that both places are inthe ſame Meridianor' Longitude, 
therefore Subtraft only the two. Latitudes one. from another., and there 
will remain 3 Degrees 10 Minutes for the difference of Latitude South- 
ward, which beingreduced into Leagues, there:will. come -63 F Leagues, 
which is the-diſtanceſhe is to RuniSouthviGfince that Latitude ſhe wonld 
ze to, is fs thanthatiſhe is nh uu Do og ooo a gh fo 1 

S. What muſt I do when bath Latitudes are of different ſides of the 
Equinoctial?- -- {1753 5th pn 141 

T. If one-Latitude'is North: and:the:ather South, (or of different- fide 
as you callit) and/both places be:alſounder the ſame Meridian; you muſt: 
add the two Latitudes togethery. and'the:ſym will be their difference. 


Example. 


eAdmit a Ship ſail from 2 Degrees 15 Minutes of Latitude-North., and 4. 
Degrees 20 Minutes of Longitude., and would ſail to Latitude 5 Degrees 
30 Minutes South, and 4, Degrees 30 Minutes of Longitude : 1 demand what 


149% ſhe muſt Steer, and the di Hence IP 


Latitude-North departed . .. - . 2 Deg. 15 Min. 
Latitude South arrived . . . . « 5 3 


Difference South. . .. . .. ..-. 7 45 
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Minutes is the difference 1n Latitude, - which being reduced into Leagues, 


there comes 155 Leagues, which 1s the diſtance ſhe is to Run South, . 


(ſince the Latitude of. her. departure is North, and that ſhe will £0 to 
is South.) 


S. What muſt I do to find the difference.in Latitude, if one place was: 
under. the Equinoctial, and the. other diſtant. from it, bur both in the. « 


ſame Longitude ? 


T. In that caſe, the Latitude of the place which is.out of the EquinoCtial. 
will be the difference in Latitude, which heing reduced into Leagues, 


will ſhew the diſtance ſhe is to Run, either North or South ; this is ſo. 
plain that it needs no Example. 


| S. What is there. to be.done1 
and ſhould differ in Longitude ? 


T. You muſt Subtract the. two Longitudes one from another, and the. ' 


remainder will be their difference, which being reduced into Leagues, will 


ſhew the diſtance between both places ; but when both places are under- 
the ſame Parallel'out of (or diſtant from)the EquinoCtial,you muſt firſt find 


the difference in-Longitude, or departure from the Meridian, then lay 
the Thread upon the given Latitude, and count upon the Arches along 
* the Thread the departure from the Meridian, and from that Point you 
will find upon the Parallels the Leagues of Longitude that anſwer to it, 


Example. 


eAdmit a Ship ſail from the Parallel of 4.3 Degrees go Minutes of Latitude 
North, and 344 Degrees 50 Minmes of Longitude, and would ſail to a . 


place whoſe Latitude 1 alſo 48 Degrees 5o Minutes North, and-3g6 De+ 


grees 30 Minutes of Longitude.: I demand what Cour ſe-ſhe muſt Steer, and 


the diſtance ? 


Longitude departed -. + +. » ' « $341 Deg. coMin.. 
Loagitnde Srfrened:.. .-. - -  - 336 8 | 


Difference. Welt . . .. . .. +» $. a 


The two Longitudes. being- Subtradted one from another; there re--. 
maineth 5 Degrees 20 Minutes, which 1s the difference of .Longitudsg.: 
Weſtward, (fnce the Longitude ſhe is in, is leſſer then that from whence : 
ſhe departed) this being known, lay the Thread upon 48 Degrees go , 
Minutes of the-gradyation,, .which. begins at the ſide-of Eaſt-and Welt; ; 


then count upon the Arches along the Thread 06.3 Leagues, which.is the 
value of '5 Degreecs 20 Minutes turned into” Leagues , and. from that 


Point you will ind upon the Parallels, or fide of Eaſt and Weſt, 70 Leagues, 


which is the diſtance ſhe is to Run Welt. . 


f.both places were under. the Equinoctial,. 


I25 


The two Latitudes being added together, their ſum + Degrees _ ; 
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Tr . What muſt 1 do to find the diſtance and Courſe, when both places 


Multiplyed by 20 Leag.that a Deg. con. 20 


which you muſt count upon the ſide of Eaſt-and 


differ both in Latitude and Longitude ? 
T. In that caſe, find firſt the difference in Latitude and Longitude, as 


-in the precedent Examples ; then reduce the difference of Latitude into 


Leagues: Do as much for the difference of Longitude, and then ſee by the 
before-mentioned Table of reducing Leagues or Miles of Eaſting or Welſt- 


"ing into Degrees of Longitude, how many Degrees and Minutes anſwers 


to the Leagues proceeding from the difference of Longitude, and reduce 


-as before thoſe Degrees into Leagues; then count them upon the ſide of 


Eaſt and Weſt, and the Leagues proceeding from the difference of Lon- 
gitude upon the ſide of North and: South , obſerving where theſe two 
Lines interſect one another, for the Thread being laid on the Point of 
their interſection will fhew the Courſe, then count upon the Arches along 
the Thread how many Leagues there are from the Center of your Inftru- 
ment to the ſaid Point , and it will be the diſfance required. h 


Example. 


eAdmit a Ship departs from the Latitude 43 Degrees 30 Minutes North, and 
11 Degrees 10 Minutes of Longitude, and will go into 45 Degrees 30 
Minutes of Latitude North, and 8 Degrees 45 Minutes of Longitude : 
1 demand the Courſe and Diſtance ? | 


Latitude North arrived . . 45 Deg. 3o Min. 
Latitude North departed . . 43 30 


Difference North . . . 2 DE 


There comes . . 40 Leagues of Latitude. 


Longitude departed . . . 11 Deg. 10 Min. 
Longitude arrived . . . . 8 45 


ne Wet ... . . ' 3 25 
Multiplyed by . . 20 


There.comes. . . - 484 Leagues of Longitude, 


Or 45 Miles, which is the departure from the Meridian, and an- 
ſwers by the precedent Table to 3 Degrees (near) 22 Minutes , which 


being reduced into Leagues (by allowing alſo 20 Leagues to a Degree, 


allowing all 
and a League to 3 Minutes, there comes 67 + Leagues of Longityde 
7 * Welt: Count fo the 


Forty Leagues of Latitude upon the fide of North and South ; then lay 
ute We the 


/ 


I ey en "—- . — 


kb 
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the Thread on the Point of interſetion of theſe tvo Lines, and it will 
few you that the Cotirſe is WV bW 3 Deprees 10 Minutes Weſterly; 
ard vpon the Arches yob will find 783 Leagnes, which Is the diſtance 
reqdtred. | 
| Example *% 

4 Ship from the Latitude of 38 Degrees 40 Minutes North ſail South Weſt- 

ward, till ſhe hath altered her Latitude 2 Degrees 30 Mintites, or 50 Leagues, 


and us departed from the Meridian 36 Leagues: I demand the Conrſe and. 


Diſtance ? 


Firſt, ſee what Latitude ſhe is in, by. SubtraCting the 2. Degrees 30 
Mirttites, (differetice of Lititude ) from 38 Degrees 40 Mitintes, (ſince - 
the did ſail Southerly,) and there. will remain, 36 Degrees 10 Minutes 
which is the Latitude ſhe is in. Then rednce the 36 Leagues (departure 


from the Meridian into Miles, ( as before) and there will come 1083 
Mites, which by the/precederit Table anſwers to 2 Degrees (alma) 17 


Minutes, which Degrees being reduced into Leagties, there comes\F5 2 . 


Leagues to be counted _ the ſite of Eaſt 'and Weſt; Count alfo.$pon 
the fide of North and $0 | 
Lines interſeCt on another, for the Thread being 14d 'on it will ſtew 


you that the Courſe hath been S W 2 Degrees 40 Minutes South; then - 
count upon the Arches along the Thread, how many Leagues there is. 
to that Point, and you will find'alwoft 68 Leagues which is the diſtance - 


Run, as was required. 


_— 


PROP. VIE 


'The Courſe and Departure from the Meridian given, 
fo find the diftance and difference in Latitude. 
ſince there is not (yet) found a way ( at Sea) to obſerve the 


- Longitude, I ſhall {ay but little concerning it, being ſufficient 
to give you an 


T* IS Propoſition being of no uſe in the Practice of Navigation, . 


Example. 


eAadmit a Ship Sail NE b IN (or third Rumb ) until ſhe be departed 32 Leagues 
from the Meridian: I demand the diſtance and difference in Latitude * 


*. 


uth 50 Leagnes, and obſerve where theſe two . 


Fiſt, 
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Firſt, count upon the ſide of Eaſt and Weſt 32 Leagues (departed from 
"the Meridian) and obſerve where that Line (of 32 Leagues) interſe& the 
NEbMN, then count upon the Arches along the given Rumb, how many 
Leagues there are from the Center of your Inſtrument to the ſaid Point 
of Interſeftion, and you will find $75 Leagues, which is the diſtance, 
and upon the Meridians you will find 47 4 Leagues, which is the difference 
of Latitude required. 


- ————_— 


PROP. IX 


 . To know how many Leagues you muſt. ſail upon any 
Point of the Compaſs, to riſe a Degree of Latitude. 


( that a Degree of the EquinoCtial containeth) and obſerve the 

Point where it interſects the given Rumb, then count upon the 

Arches how many Leagues there is to that Point, and it ſhalkbe 
the Leagues you muſt ſail , to raiſe or depreſs the Pole of a Degree 
upon any Point of the Compats. | 


VY « muſt count upon the ſide of North and South 20 Leagyes, 


Example. 


eAadmit you would know how many Leagues you muſt ſail upon the N Eb E or 
fifth Rumb, to raiſe a Degree of Longitude. 


Firſt, count upon the ſide of North and South 2p Leagues (which is a 
Degree-of the EquinoCtial ) and obſerve the Point where that Line ( of 
20 Leagues) interſect the VEbE, or fifth Rumb ; then count upon the 
Arches from the Center of your Inſtrument to the ſaid Point , and you 
will find 36 Leagues, which you muſt fail on that Point to raiſe a Degree 
Latitude : and on the Parallels you will find zo Leagues, which is the 
departure from the Meridian. 


Pg 
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PROP. X% 


How to Corref# your Dead Reckoning by the 
Sinical Quadrant. 


Quadrant ? 
T. No, for it differs according to what the Courſe hath been. 
S. How many ſorts of Corrections is there then ? 

T. There is of 3 ſorts, the firſt of which ſerveth only for the firſt 
and ſecond Rumb, ( from the North or South ) which Rumbs are never 
Corrected, except there be Variation. _ 

The ſecond Correction ſerveth for the ſixth and ſeventh Rumb, (or 
thereabout) and then the Longitude is not CorreQted , but the Courſe 
and- Diſtance is CorreCted. | 

The third Correction ſerveth for the third, fourth, and fiſth Rumbz 
as you will eafily underſtand by the following Examples. ' 

S. When do you make uſe of the firſt Correftion ? 

T. We make uſe of the firſt CorreCtion, when a Ship hath ſaile4 upon 
one only Point of the Compaſs, thus: We count upon the Arches along 
the Courſe, the Leagues failed by Dead Reckoning, and then we count- 
to that Poigt upon the Meridians, how many Leagues it gives in Latitude z 
2nd upon the Parallels, how many Leagues it gives in Longitude: Next, 
we find the difference between the Latitude departed, and the Latitude 
obſerved, and reduce it into Leagues, then we ſee if the Leagues by 
Dead Reckoning, agree with the Leagues of Latitude by Obſervation; 
and if they agree, the Dead Reckoning is right, is good; but if they do 
not. agree, there is ſome errour in the Dead Reckoning ; and therefore 
it muſt be Corrected by. counting upon the ſide of North and South, the 
Leagues of the difference in Latitude proceeding from the Obſervation ; 

count alſo upon the. Arches along the Rumb, how many Leagues there 
are from the Center of your Inſtrument to the ſaid Lines of Leagues , 
and it will be the Diſtance CorreCted ; and upon the Parallels you will find 
the Leagues of Departure Corrected , which being reduced into Degrees 
of. Longitude (as before taught) will be the difference of Longitude 
Corrected. 


T all kind of Reckoning GorreCted the ſame way by the Sinical 


Example. 


eAdmit your Ship ſail ( ”y Dead Reckoning) Sb E 51 Leagues, and by 
your Obſervation you find to have altered in Latitude 2 Degrees 54 Minutes: 
1 demand the Diſtance Correfted, and the Departure Corretted ? . 


4 


SS” —_— 


Tr 
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is the Corrected Diſtance ; and upon the Parallels you will find Ly 3 


"TELL A 


Leagues, which.is the Departure (trom the Meridian) Coprected. # 


Example 2. 


&Tamit a Ship ſail by Dead Reckoning N NW 116 Leagues, and by Obſere 
vation find to have altered 12 Latitude 4 Degrees 36 Amnes : [ demand 
the Diſtance Corretted, and the Departure Correea ? 


Firſt, Lcount upon the Arches. along the VN W (or fecond Rumb) 
216 Leagues, and] find upon the Meridians 1 07 Leagues of Latitude, 
and uyon the Parallels 44 7 Leagues of Longitude or Departure, then I 
divide the 107 Leagues of Latitnde by 20, to reduce it into Degrees, 
and there will come 5 Degrees 21 Minutes (fince the 7 Leagues remain- 
ing of the divfion are worth 21 Minutes) which is the-difference of La- 
titude by Dead Reckoning.. But by Qbſervatien, - wheh is. more fure 


' than the Dead Reckoning , F find but 4 Degrees 36 Minntes of difference 


i Latitude-, therefore I reduce the 4 Degrees 36 Minntes difference of 
Eatitade, by, Obſervation in Leagues ,. and there will come 92 Leagues, 


z 


which I count-vpon the. fide of: North and: South , and obſerve the- Point 


where that Line (of 92 Leagues) interſect the Courſe or ſeeond Rymb; 
then I count upon the Arches along the XN NW how many Leagnes there 
15, from: the Center of my Inſtrument to the ſaid Point , and I find 5g.£ 
Eeagues,. which is the Diſtance Corredted,, and upon the Parallels I find: 
38 Leagues which is the Departure. from the Meridian Weſtward, Cor- 
rected, 

"Example 3.. 


unit. a Ship dtparts from the Parallel of 49. Degrees 40- Minutes North, 
and 10 Degrees go Minutes of Longitude., and: ſail. by Dead Reckgning. 
158 Leagues SbW, _— by Obſervation ſhe is in Latitude 4.3 Degreo: 
IO —_— North :. I demand the Diftauce Correfted, and the Longituds 
Gorreted ? 


Eatitude Narth departed. .. . . . 49 Deg. $0 Min. 
Latitade.North arrived; Subtract. . . 43- og 


L e———— 


ED . « o- »- = = 50 


 Ehat- 


—_—  — ————————— > - oy m_— Tin 


”—_ 


That done , count upon the Sb or firſt Rumb, 1 59 Leagues, and 
you will find upon the Meridian 156 Leagues of Latzeuds ; = upon the 
Parallels 31 Leagues of Longitude or Departure ; theg reduce the} 1 56 
Leagues of Latitude into Degrees, and'there will conte 7 Degrees 43 
Minetes;(finceevery Leagueremainingof the Diviſion is worth + Minutes) 
which is the difference in Latitude by Dead Reckoning. | TY 

Next, Subtra@t the two Latitudes one from another, arid as you ſee there 
will remain 6 Degrees go Minutes, which is the difference in Latitude 
to the Southward ; and becauſe the Latitude by Ob tion i3 jnore 
certain then the Latitude by Reckoning , you muſk, cofnt upsn the ſide 
of North and South 1'36 # Leagues, (that the 6 Degrees 50 Minutes of 
Latitnde found by Obſervation, containeth, ) and to the Point of its in- 
terſeftion with the Rumb, you will find upon the Arches 139 Leagues 
which is the Diſtance Corrected, and upon the Parallels you will find 2y 

| .ongitade; or Departure from the Meridian Correfted, which 
being reduced bythe precedent Table into Degrees of Longitude, there 
will come 1 Degree almoſt $3 Minutes, which is the difference in Lon- 
gitude Weſtward, which muſt be SubtraRted from 10 Degree 50 Minutes 
of Longitude, (ſince ſhe did fail Weſtward) and there will remain 8 De- 
grees 52 Migures, which is the Longitude ſhe is in. 


Longitude -departed . . . . . 10 Deg. 50 Min. 


- © Diffetence We, Subtr. . . - - 2 5s 
Longitude arrived . . . . . 8 52 
Example 4. 


Admit a Ship departs from 36 Degrees 36 Minutes of Latitude North, and 
'345 Degrees 45 Minutes of Longitude, and ( by Dead Reckoning ) ſail, 


North North Eaſt -. . . . . . . 28 Leagues. 
 }Þ.,  COwOFFTER 
fÞ£Þ A IE IEEE EET 

North by Eaſt . . + - .. + 6. . 33 

North Eaſt . .:'s » + © + + o At 

North by Weſt . . . . . . . . 43 Leagues. 


and then findby 7 pr tobein Latitude 42 Degrees 48 Minutes North 
I demand the DiftanceCorrefied, and Longitude Corretted. 


Hh 2 Courſe 
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I \Diſtance.] North. | South. Eaft. | Welt. 
| Courſe = | + 52 1 
9g [|Leagues. Leagues. Leagues. |Leagues.|Leagues. 
N N E 2 28 2547 | 210% 
N b W I 16 1 BY 2G ; .3tF 
4 N O 24 . 24 | , 
Nb E > j- :32 i igr4 4 
N E &]-/ 2x 143. 143 
Nb W r | . 43 | 42F - 83 
AS RF: | 1533 31 Z 112 
I1F 
if T | 20+ | 


Eatitude North arrived. .. . . - 42 Deg. 48 Min. 
Latitude North departed . . - . 36 '30 


TSR co cn a VB uw 


Having found the Northing, Eaſfing and Weſting of the ſeveral Courſes 
and Diſtance given, ſum up the ſeveral Columns and compare the Eaſt 
aid Weſt Column together-, there will come 153 3 Leagues Northing,, 
and 20 4Eafting; then count upon the fide of North and South 15 3.5 
Leagues ; and upon the ſide of Eaſt and Weſt 20; Leagues, lay the 
Thread on the Point of interſeCtion of theſe two Lines, and it willſhew 
you: the Courfe which is North: 7 Degrees 30 'Minutes Ealterly ;. then 
SultraCt the two Latitudes one from another , and there: will remain 6 
Eecgrees 18 Minutes, which is the difference in Latitude Northward , 
to be reduced into Leagues, and there will come 126 Leagues, which be- 
ing counted upon the ſide of North- and South, obſerve where the ſaid 
Line of 126 Leagues interſeCt-the Courſe , (which the Thread ſheweth) 
and then count upon the Arches how many Leagues there is, from the 
Center of*-your Inſtfument-to the Point of interſeCtion, . and you will find 
127 Leagues, which is the diſtance GorreCted; and'upon the Parallels 
you will find 16 3 Leagues of Longitude or Departure Correted, which 
being turned into Miles, you-wilt find" by the-precedent Table that it 
anſwers to 1 Degree almoſt'4 Minates., which'is-the difference. of. Lon- 
gitude Eaſtward, to be added ta the Longitude departed, viz. 345 De- 
grees 45. Minutes, (ſince the did fail Eaſtward) and there will come 346 
Degrees.49 Minutes, which is the Longitude (Corretted) ſhe is in. 


+ AMS 
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As to the fecond Correftion, 


Having already told you, that it ſeryeth only for the 6 and 75 Rumb: 
] have only to add, that when your Ship ſail but upon one Point of the 
Compaſs, you muſt only count upon the Arches along the Rumb or Courſe, 
the. Leagues failed by Dead Reckonivg, then find (or look), how many 
Leagues of Latitude and of Longitude it giveth.z. that done, Subtract 
the two Latitudes one from another, if they be both of the fame fide, (but 
if they be of different ſides, add them together } and the remainder. or 


ſum) ſhall be the difference of Latitude, which being reduced into- 


Leagues , muſt be counted upon the ſide of North and South; count alſo 
the Leagues of Longitude or Departure.(found by your Dead:Reckoning) 
upon the ſide of Eaſt and Weſt, and obſerve the Point where they inter- 
ſet one another, for the Thread being laid-on- it, will ſhew you the 
Courſe Corretted, and the Diſtance Corrected. . 

But if your Ship hath ſailed upon ſeveral Poifits of the Compaſs; firſt 


reduce. the ſeveral Courſes under the four chief Rumbs of your Traverſe - 


Table; to wit, under the North, South, Eaſt and Weſt, then Subrract 


the Leagues Northing and Southing one froin-anether;” (as before taught, . 


directed) and the remainder will be the differetice of Latitude ;''Sabtract 


alſo the Leagues of Eaſting and Weſfing one-from another , and the re-- 


mainder will be the departure from the Meridian, .or difference in Lon- 


gitude by Dead Reckoning ; that done, count wpon the ſide of North and . 
South, the Leagues of the difference of Latitude proceeding fram your 
Obſervation ; court-alſo upon the fide-of Eaſt and Weſt, the Leagues of * 
Lorgitude by Dead Reckoning , and lay the Thread on the Point where.- 
they interſect one another , and it will ſhew you the Courſe Corrected, . 


and the Diſtance Corrected. 
| .. Example 1. 


eAdmit aShip ſeil. ( by Dead Reckoning ) E S E. 50 Leagues, and by Obſer-- 


vation. find t have. altered the Latitude.3g Minutes: I demand.the Courſe 
Carreted, andthe Diſtance Corretted ?. - ; 
Firſt, count 56 Leagues upon the Arches along the:E SE, or 6 Rumb, 
and from that Point you will find upon the Meridians 19 Leagues of La- 
titude, and upon the Parallels you will find 46 4 Leagues of Longitude, 
or departure from the Meridian ; but. becauſe the Obſervation 1s more 
certain than the Dead Reckoning , reduce the 29 Minutes difference of, 
Laticnde- ( found hy-Obſeryation.) into Leagues, and there will come 13: 
Leagues which be cotnted upon the ſide of North and South, count alſo. 
the 46 © Leagnes of-Longitude (by Dead Reckoning ) vpon-the "fide of 
Eaſt and Weſt, lay the Thread on the Point where they interſeCt one 
anather., 2nd it ſhall ſhew you the. Courſe. Corrected, which is - S - 
dyno 
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almoſt 4 Degrees Southerly,and upon the Arches you will find 4.3 Leagues, 
which is the Diſtance CorreAed. © - 


Example 2. 


Admit a ip departs from the Parallel of 46 Degrees 30 Minutes of Lati- 
tude North, and 5 Degrees 40 Minutes of Longitude , and ſail by Dead 
Reckoning Weſt by Sough 96 Leagues , and'then find by Obſervation to be in 
Latitude 45 Degrees 10 Minutes North : I demand the Cinrſe Correfted : 
andthe Diſtance Corretted ? 


Latitude North departed . . . . 46 Deg. 30 Min. 
Latitude North arrtved, Subtrafted . 459 10 


Difference Squth . ., . - + + '- 1 29- 


Count upon the Arches along the 5 S, or 7 Rumb, the g6 Leagues 
Failed by Dead.Reckoning ,. and from that Point you will find upon the 
Meridians 19 Leagues of Latitude, and uyon the Parallels you will find 
94 3 Leagnes of Longitude, which by.the Table (being firſt reduced into 
'Miles) anſwers to 6 Degrees 50 Minutes, which is the difference of Lon- 
gitude Weſtward, and 1s to be, < acted from the 7 Degrees 4o Minutes 
of Longitude departed, :( fince ſhe did fail Weſtward ) and there will 
remain o- Degrees 50 Minutes, which is the Longityde fhe is in. 


12 
Longitude departed . » 7 Ieg. 40:Min. 


Di erence Weſtward, Subywatted wi 6 t,:,. 50 
- Longitude arrived . . a, 0 5... 59, 


This done, SubtraCt the two Latitudes one from another , (ſince they 
are both of the ſame ſide of the Equinottial ) and there will remain 1 
Degree 20 Minutes for their difference,which being reduced into Leagues, 
there will come 26 Leagyes; to be counted upon the fide of North and 
South; count alfo the 94 + Leagnes of Longitude On by Dead 
Reckoning) upon the ſide of Eaſt and Weſt, then lay the Thread on the 
Point of their interſeCtion, and it will ſhew you the Courſe CorreCted , 
which is Wb S 4 Degrees 40 Minutes Sontherly ; and upon the Arches 
you will find 97 £ Leagues, which is the Diſtance Corretted. 


Example 3. 
eAdmit « Ship departs from 40 Degrees 45 Afnmees of Latiende North, and 
347 Degrees 30 Minutes of Longitude , and ſail (by Dead Reckoning ) 


Eaſt 
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Faſt North Eaſt. .. , . . -. . .. . ga Leagues. 


North — 4+. i Sic ei» 
North Zaf by Ealt . . oo ig 8 
Eaſt by North . : ES 


SE OT ILPES 42 Leagues, 


and then find by Obſervation tbe in Latitude 4,3 Degrees 15 Minntes North:- 


1 demand the Comrſe Correlted, and the Diſtance Corretted ? 
'= |DiſtancgNerth. ' South.  Eeft. | Weſt. | 
Courſe. | &* | - be + $þ þ. | 
Þ. |Leagues. HO Mus Leagues.|Leagues!| 
| | | 
ENE| 6 | 32 124þ 26-4.3....: þ 
| NE | 4|,20 N 2.4 14 8-|. 8: ! 
SF *t TH ET EY 
CORTE TS 
Latitude-North arrived. . . . @. .. 43 Deg.. 15. Min 
'Eatitude North departed . 40 . 45 
Dilbeuws Merth.. . . . . a ob 


Having reduce& the ſeveral Courſes as' before direCted,,. (or taught: 


there comes 424 Leagues Northing, and 136+ Leagues Eaſting., which 
by the Table (or middle Parallel ) anſwers to.g Degrees: 10 Minutes , 
which-is the-diffezence-of Longitude Eaftwar®,. to-be added to 347 De- 
grees 30 Minutes of Eongitude-departed, ( fince ſhe did-fail Eaftivard ) 
and there will come 356 Degrees 40 Minates,, which is the Eatirude ſhe 
is-in, 


Longitude departed... .. .* « .. 347 Deg. 30.Min.. 
PifferencoEalt, add- 694 1,04/ dl 01efl Oi £5 OID 


Longitnde arrived . 256 © 50 


Now Subtract the two Latitudes-one fromanother{fince they artboth- 
of-the Tame ſide)-and there will remain'2 Degrees 30 Minutes for theirs 
difference Northward , which are worth or: anſwers 50.Leagues, and; 
muſt-be connted upon the ſide of North and South'; count-alſo-upon the 
de of. Eaſt and Weſt, the 136+ Leagues of Longitude or Departure by! 
_ Brad 


% 
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Dead Reckoning, and lay the Thread on the Point of their interſettion, 
and it will ſhew you the Courſe Corrected, which is E NE 2 Degrees 


30 Minutes Eaſterly ; and upon the Arches you 


whichis the Diſtance Corretted. 


Example 4. 


will find 145 Leagues, 


eAdmit a Ship departs from 1 Degree 10 Minutes of Latitnde North , and 
3 Degrees 30 Minutes of Longitude, and ſail by Dead Reckoning , 


Weſt by South . . 
South Weſt by Welt . 
South Weſt . . ; 
; CORE 
Weſt Sonth Weſt . 


45 Leagues. 
28 ; 


and then finds by Obſervation to be in Latitude 2 Degrees 8 Minntes South : 
I demand the Conrfe Correfted, and the Diſtance Correfied ? 


— — = 


"Tx Diſtance] North. | South, | Eal. | Welt. 
Courſe. | = | | | 
3 |Leagues.|Leagues. |Leagues. [Leagues Leagues. 
PO ens | _ 
W.bS| 7 45 33 | 44 8 _ 
SH'bW| $4 28 |} - 15 Ei} ny 
SW | 4 | +19 13F 13% 
FLY. -| | 41 7 
WSW | 6 | 50 I19z 46 F | 
Gt I 564] [i 
| Latitude North departed . 2 d I Degr, 10 Min. 
Latitude South arrived, add 2 
Difference South . | - 3 -© -18 


Having reduced all the Courſes, there comes 56 3 Leagues of Latitude 


Minutes of Longitude de 


30 Minutes, Subtra&t the 5 Degrees 
will remain z355-Degrees 6 Minutes, . 


Southing , and: 1675#- Leagues of Longitude Weſting , which by the 
Table (being reduced into Miks)-anſwers or gives 8-Degrees 24 Minutes, 
which 1s the Uifference of Longitude Weſtward, and is to be Subtratted 
from 3 Degrees 30 Minutes of Longitude, ( ſince ſhe did fail Weſtward) 
but becauſe it cannot be done, add 360 Degrees to the 3 Degrees 30 
ted, and from the ſum, viz. 363 Degrees 
| 24, Plhontes of difference, and there 
fich 1s the 


Longitude ſhe is 11. 


I "4 > & Bo. 
F234” 
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Longitude departed -. . ] . 3 Deg. 30 Min. - 
_—_- 


; | ; 363 30 
Difference Weſt Subtrafted . . 8 24 


Longitude arrived . . . . . 355 6 


Now to find the Courſe and Diſtance Corre&ed, add the two Latitads 
together ,. ( ſince they are of different ſides ) and there will come 3 De- 
grees 18 Minutes, which is the difference of Latitude Southward, to be 
reduced into Leagues , and ſo there comes 66 Leagues; which muſt be 
counted upon the ſide of North and South ;- count alſs upon the ſide of 
Eaſt and Weſt the 167, or rather 168 Leagues Weſt, and the Thread 
being laid on the Point of their interſeCtion, will ſhew you the Corre@ed 
Courſe, which is W SW 1 Degree Weſterly, and upon the Arches you 
will find 180 Leagues, which is the Diſtance Corretted. | 


es to the Third Correftion , 


Serving for the Third, Fourth, and Fifth Rumb; if the Ship hath 
failed but upon one Point of the Compaſs, count only upon the Arches 
along the Rumb.or Courſe, the Leagues ſailed by Dead Reckoning, 
then ſee or look upon the Parallels, how many Leagues it gives in Lon- 
gitude ;- that done; count upon the ſide of North and South the Leagues 
proceeding from the difference between the Latitude departed, and the 
Latitude obſerved, and by its interſeftion with the Rumb, ( by Dead 
Reckoning) you will find upon the Parallels, how many Leagues of Lon- 
Eitude it giveth, which Leagues being added to the Leagues of Longitude 
or Departure by Dead Reckoning, take half of the ſum for the Leagues 
of Longitude Corrected ; then count again upon the ſide of North and 
South, the Leagues proceeding from the difference of Latitude; ( found 
by obſervation) count alſo-upon the ſide of Eaſt and: Weſt the Leagues of 
Longitude Corrected , and obſerve the Point where they interſett one 
another, for the Thread being laid on it , will ſhew you the Courſe 
Corrected , and the Diftance Corrected. 

But-if ſhe had ſailed upon the ſeveral Points of the Compaſs, (before 
your Obſervation) reduce the ſeveral Courſes by the Traverfe Table, 
as in'the precedent Examples; then count upon the ſide'of .North and 
South the Leagues - of Latitude by DeadReckoning ; count alſo upon 
the ſide of Eaſt and Weſt, the- Leagues of Longitude or Departure , 
and obſerve the Point where they interſeCt one another ; for the Thread 
being laid on it, will ſhew you the Courſe and Diſtance, (by DeadReckon- 
ing ): that done}: count upon the ſide of North and Souti:, the Leagues 
proceeding from-the difference of Latitude by Obſervation, and obſerve 
where it. interſeds the Courſe z then OT bt aa IP 

1 eagues 


\ 


337 _ 


438 
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Leagues of Longitude there is to that Point, and 2dd them to the Leagues 
of Longitude by Dead: Reckoning ,. and the half of the ſam ſhall be 
the Leagues of Canls or Departure Corretted; then count again 


* upon the ſide of North and'Sonuth, the Leagues.of difference of Latitude. 


by Obſervation; count alfo upon the fide of Eaſt and Weſt, the Leagues 
ef Longitude Corrected; and the Thread being laid on the Point of their 
interſection, will ſhew. you -the Courſe Corrected, and the Diſtance Cor- 


rected. 
| Example 1. 


eAdmit a Ship ſail ( by Dead Reckoning) SEbS, 56 Leagues, and by 
Obſervation find- to have altered her Latitude 2. Degrees 15 Minutes: I 


' , demandthe Courſe Correfieds, the Departure or Longitude Corvette, and the 


Diſtance.Corretted ? | 


\ Firſt, count vpon the Arches along'the S E &S, or third Rumb, the 56. 
Leagues ſailed by DeadReckoning, and you will ind upon the Meridians 
46%, Leagues of Latitude Southing, and upon the Parallels 31 Leagues. 
of Longitude Eaſting ; then reduce ( of tarn.into Leagues the 2 Degrees 
15 Minutes difference of Latitude proceeding from your Obſervation, and 
there will come 45 Leagues, which being counted upon the fide of North. 
and South, obferve the Point where it interſects.the SEbS, (or third 
Rumb, which is the Courſe by Dead: Reckoning) and you will find upon 
the Parallels 3o Leagues of Longitude, which being added to- the 31. 
Leagues of. Longitude found by Dead Reckoning , the ſum will be 61 
Leagues, whoſe half 304 Leagues is the Depertare or -Longityde Cor- 
reed, which muſt be-counted: upon the ſide ob Eaſt and Weſt; count 
alſo once more the 45 Leagues of Eatitude (proceeding from your. Ob- 
{#ryation) upen the ide of North and South, and obſerve the Point where 
it. interſeCts the Line of 304 Leagues of Longitude, for the Thread be- 
ivg latd on It, will ſhew you the Corrected Comfe, whichis SEbS, i5 


 Munntes Eaſterly , and-upon the:Arches along the Thread, you will find 


544 Leagues, which is-the Diſtance Corredted.. 


Example. 2... 


eeAamiit « Ship departs from 44 Degrees 80 Minutes of Latitude North, and 
9 Degrees 20 Minutes of Longitude , and ſail by Dead Reckgning $ W 96. 
Leagues , and then: by: Obſervation find to be 1n Latitude 41 Degrees 42 
Ainaes North :. 1 demand. the Courſe Correfled,, the Diftance Corretted , 
aud the Departure.or. Longitude Correfted ?: 


- Firſt, connt upon the Arches,. along the SW, or fourth Rumb, the 96. 
Leagues {atled by Dead Reckaning, and:you will find upon. the. Meridians - 
65 Leapues of Latitude Southward , and upon: the Parallels you will find 
alſo 68 Leagues of Longitude Weſtward, (by _—_—C 

; & 2 


Fo War TTaTToR 


th. "8 
_ . Ss TT 
m_—poumnngpgy 


done, SubtraCt the two Latitudes one from another, (ſince they are both 
on the ſame Gde of the Equinotial) and there will remgin 2 Degrees 48 
Minutes , which is the difference of Latitude found by Obſervation, to 
' be reduced into Leagues, and there will come 56 Leagues, which muſt 
be counted upon the fide of North and South , and from the Point where 
it interſefts the Courſe ; to wit, the Si, (or fourth Rumb) you will 
find y__ the Parallels 56 Leagues of Lopgitade, which being »e 
the 68 Leagueg of Longitude by Dead Reckoning z there will come 124 
Leagues , whoſe half 62 Leagues, is the Departyre or Longitude Cor- 
refed, which (being reduced into Miles) by the precedent Table, an- 
ſwers to almoſt 4 Degrees 15 Minntes, which is the difference of Longi- 
tude Weſtward, and therefore muſt be Snbtratted from 9g Degrees 29 
Minutes of Longitude departed, (ſince ſhe did fail Weſtward) ang there 


will remain 5 Degrees 5 Minutes , which is the ſhe is in. 
Longitude departed . .' . . . . 9 Deg. 20 Min. 
ns EE mercacd * ot6 wo n i5 
Longitude arrived . . . . . . . 5 5 


For to find the Courſe Corrected , and Diſtance Correted, count 
upon the ſide of North and South , the 56 Leagues proceeding from the 
difference of Latitude by Obſervation; count alſo upon the fide of Eaſt 
and Weſt the 62 Leagues of Longitude or Departure Correfted , and 
obſerve the Point where they interſect (or cuts ) one another, for the 
Thread being laid on it , will ſhew you the Correfted Courſe, which is 
SW, 3 Degrees Weſterly, a _ the Arches.you will find 833 Leagues, 
which is the Diſtance CorreQed. 


Example 3. 


e Admit 4 Ship departs from 39 Degrees 5o Minutes of Latitude North , and 
334 Degrees 30 Minutes of Longitude, and ſails by Dead Reckoning , 


-Nocth Baſt  .. + - © |. 33 Leagues. 
North Eaſt by Eaſt . . . , . . . 44 
North Baſt by North . . . . . . Fo. 


ERIE . '. > + «- > 8 
ES - - + - «©: « - 
—_ 5c ee» Leagues. 


nnd then c ; Obſervation ) find 10 be in-Ltitude 46-Degrees 20 Minutes 
North: I. 


_—-—— —— 


Ii 2 Courſe. 


ed to. 


aanfiteeoonmrenpnhnes 
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140 The 
FT a = TDiltance] North. Sourh) | Eait, T Welt. | 
| Courſe. | 5 | | | | 
4 | Miles. |Leagues|Leagues |Leagues.|Leagues. 
S»E$ i | | Foray 

"WE; |. 4, 35.1. 23.5 ——” 
NEbE|] 5 | 44 | 24+ — 
"ENEF[ 6| 28 10'z | 25 F 

-NbE | 1] 39 {| P 73 

E 8 | 22 ; 22 

| —— | — — —— —— 
FOE. 1.1337 _—_] 1435 | 


Having reduced the ſeveral Courſes, as you were taught, there will 
eome 133 + Leagues Northing , which is the difference of Latitude by 
Dead Reckoning ; and 143 s Leagues Eafting, which is the Departure 
ar difference of Longitude ; (alſo by Dead Reckoning ) then count upon. 
the ſide of. North and South, the 1387 Leagues Northing, and upon 
the ſide of Eaſt and Welt, the 1 43 s Leagues Eaſting, and lay the Thread 
en the Point of their interſeftion , and it will ſhew you the Courſe by 
Dead Reckoning, which is N E, 1 Degree Eaſterly; that done, Sub- 
'traCt the 2 Latitudes one from another, (ſince they are of the ſame ſide) 
- and there will remain 6 Degrees 30 Minutes, which'is the true difference 
of Latitude Northward, to be reduced into Leagues, and"there will. 
come 130 Leagues, which being counted-upon'the ſide of Notth and. 
South,. obſerve the Point where it interſefts the Courſe; (by Dead 
Reckoning which the Thread maketh). to wit, the North-Eaſt 1 De- 
gree Eaſterly , and you will find upon the Parallels 135 Leagues of Lon- 
gitude , which-muſt be added to the 143 Leagues of Longitude by Dead. 
Reckoning, and there will. come 273 Leagues, whoſe half 139 Leagues 
is the Departure, or Longitude Correed, which ( being reduced into 
Miles) by:the precedent Table, Anſwers to g Degrees 32 Minutes, which 
is the difference of Longitude Eaſtward:, and therefore muſt be added 
to 334 Degrees 3o Minutes of Longitude Departed, (lince ſhe did fail 
Eaſtward) and there will come 344 Degrees 2 Minutes,” which is the- 


Longitude ſhe is in. | 
Longitude departed . .. . . - 334 Deg. 30 Min. 
-D erence Eaft, add a Iv *:. i . '. IK F 9 P " (\ 3 - 31 Ie : i 


. "$' | ray ! . 
Longitude. arrived” 5 344 62 © 
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count upon-the ſide-of North-and. South, the x 30 Leagues proceding from 
the difference of Latitude by Obſervation, ; and the 139 Leagues of 
Longitude Corrected.upon the (ide of. Eaſt and Weſt; then obſerve where 
they interſect one another, and lay the Thread on that Point, andit will 
ſhew you the. Courſe Corrected, which is N E 2 Degrees Eaſterly,” and 
upon The ATSurs you will find 190-Leagues, which is; the. Diſtance Cor- 


Example 4. 
eAdmit a Ship departs from 2 Degrees 10 Minmes of Latitude South , and: 
3 Degrees of Longitude , and'by Dead Reckoning fail; 


NC. - <5y + ++ <<» + HME_S 
South "' . .: . (] , ” & 702 8 . 36- 1 

BEM - +. i= | 
Welt . $6 94 Leagues. 


 and:then finds to be in Latitude 3 Degrees 46 Minntes North : 1 demand 
. the Diſtance Correbted, the-Cour fe Carrefted, and the Longitnde Corretted? 


' North. South. Eaſt: Weſt: 
118 36 27, 94. 
5 36. "RW "WF Ce I. > att 1 -, 27 
82 | . 67 
Eavitude North arrived--.  . . ; $5 Deg. 46 Min. 
Latitude South departed . . . .. 2 10 
Difference North' . . + .'. « 7 56 


Firſt; SnbtraCt the Leagues Northing and Southing one from another, . 
the leſſer from the greater., and. there will remain' 82 Leagues Northing, | 
which muft be counted npon the ſide of North and South ; Subtract like-- 
wiſe the .Leagues Eaſting afid Weſting one from another, and there will. 


. remain 67 Leagues Weſting., which: meſt be counted upon the ſide of | 


Eaſt and Weſt,” and then laying the Thread on the Point of their ipter- 


ſeftion ;'it will ſkew you the Courſe by Dead Reckoning , which. is&V W 


5 Degrees 45 Minutes Northerly; that done, add the-two Latitudes 
together, (ſince they are of different ſides) and the ſum 7 Degrees 56. 


Minutes is the true difference of Latitnde:'Northward; which: being re-- 


duced into Leagues, there will come 15845 Leagues,. and are to be 
- counted upon the fide -of North and -South}, then obſerving where the. 
Line of 158 + Leagues interſect the Courſe ( by Dead Reckoning) which 
the. Thread ſheweth, [you will find to that Point vpon the Parallels: 130 


To find the Courſe Correged,-and the/Diſtance Correted., you muſt 


Leagues - 


341 


* ax. EI 


T42 
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Leagues, which-muſt be added-to the '67 Leagues of —_—_— by Dead 
Reckoning, and there will come 197 Leagues, whoſe half 984 Leagues, 
4s the Departure ag Corredted, to be reduced into Miles, and 
then" by the precedent Table you will find that it anſwers to 4 Degrees 
$55 2 Minntes , which is the difference of Longitade Weſtward , which 
-muſt- be Snbtratted from 3 Degrees'of Longitude Departed , (ſince ſhe 
did fail Weſtward ) but-becauſe it cannot be, add 360 Degrees to the 
3 Degrees of 'Longitude , and from the ſum, viz. 363 Degrees , Sub- 
traCt the 4 9 55% Minutes difference of Longitude , and there 


will remain 358 Degrees 4 # Minutes, which is the Longitude ſhe is in. 
Longitude departed ; - 3 Deg. oo Man. 
a. ft. < $0 7 
Difference Welt Subtrafted . -' 4 555 
Longitude arrived . | 358 ©4£ 


Firſt, to ay Ho the Nilgece > (orroged K and tho Courſe Correfted , 
COUNT Upon t North and South the 1 3 Leag gues, proceedin 
from he difference of Latitude, found by Obſeryation ; count alſo —_ 
the fide of Eaſt and Weſt, the 983 Leagues of Longitude Corretted , 
then lay the Thread on the Point of their interſection, and it will ſhew 
you the Courſe Correftted , which is NW b N, 1 Degree 45 Minutes 
Northerly, and upon the Arches you will find 187 Leagues, which is 
the Diſtance CorreCted. | 


—_— _—_— 


D— —— — ——— _— _—_ ey 


How to Corref the Courſe when there i Variation, & 
When "your Compaſſts coaries. 


paſles by - the Sinical :Quiad 
Rules, ſince they-are' General, 


rant ,, obſerve well the following 
and will render it as cafe as 


| T? underſtand well how to Corre(t the Variation of your Com- 


| Fiſt Alaim. 


If the Variation is Eaſterly when Four Ship fail Eaſtward, retire 
from the North, and draw nearer the 'South ſo.many Degrees and 
Minutes as there is Variation z- but if your Ship fail Weftward _ 
tne 
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the Variation is Eaſterly, you muſt draw nearer. the North, and retire 
frm the South o wany Degrees and Mianes as there is Variation, 


Example. 1. 


Admit « Ship ſail E _ E 57. Leagues, by a Coppaſi that vary of a Point... 
or. 141 Degrees /1 5. Minh 
and Departure from the Meriagan ? 
Firſt, count upon the Arches-along the E 6, or:7 Rumb, the 57 
| Leagues, ( ſince the Variation is Eaſterly, and ſhe hath failed Eaſtward , 
1 ruſt retire fromthe North, and draw-near-the South of 11 Degrees 
7 5; Minutes, which is/a Point of the Compaſs) and you will find upon the 
Meridians 11 Leagues Northing , which is the diiference 'of Latitude, 
and upon the Parallels you-will find 56' Leagues Eaſting , which is the. 
difference of Longitude,or Departure from the Meridian required. 


E Xamplie Be" 


| Rp +44 oo 2 | v1 ULM HE 912113 nic Fo 150_) 
Admit @ Ship ſail SHE 44'S" 106 Leagher, by a Compaſi that waries-q -P6- 
grees Eaſterly : 1 demand tbe difference of Latitidde:, and. Deperture:from.. 


Firſt, lay the Thread upon the SW'S 9 Degrees Weſterly, (iince:: 
the Variation is Eaſterly, and ſhe hath failed Weſtward, you muſt draw. 
near the North, or retire from the South of g-Degrees, that:ithe Compaſs . 
varies, ) and count upon the Arches along the Thread 106-Leagues, and. 
you .will find-ypon the Meridians 78 nes Southing,- which: is the. 
difference of Latitude, *and upon the. Parallels you will find 72 Leagues - 
Weſting , which is the difference of Longitude, or Departure from the 
Meridian Weſtward. - | cs Fi a 


: 


Example 3: 


eAdmit a Ship departs from 45 Degrees 4.5 Minutes of Latitude North, aud:i 
7 Degrees 30 Minutes of {Aeneas SO 


South by Welt .. . '. ot $1 Leagues. 
_— I Irs as 
South Eaſt by Eaſt... .. . .. Loncitght: 
mBSSRE. .. . . c. +»: 

Kat by Neeth . ©. ol £05 gl Ber 7 | 
South Eaſt... .. . +... . $3 Leagues... 


. by pmpafe that varies 14 Degrees 39 Abumes Eafterly : 1 demand the 
',_ » Etude and Longirade ſhe want. oO - £ 
* 7e y : ur . 


mates Eaſterly : 1 demand the difference of Latitude, 
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| lfiitith - :Þiſtance.|-North.-| South. Eat. | Welt... 
Courſe. | D. M. * 6 
Leagues. |Leagues. } Leagues. Leagues. Leagues. 
alSsW 3 18 50 fo gt] 1 10 4 22 4þ. 
a8 $5E:|:3; $5.8] 294 Lo (hen 82 - 4 + 4 
S$ & | 3 14S] -36 :* 5% [254 22 $ 
SEbE| 3:15S} 47 28 3 375 
E653 3v51--26 -}| ; 7.-.00F | [16 
SEbS| 3 15S}: 58: J-:- 45 | 27 
0 ray ——— A — OOO MD ——— 
eo hoog Do fiin 55% | ; (Zieo p10 © 16 2744] 1074! | 215 
& £2." 


Having obſerved the 14 Degrees. 36Minutes of Variation upon each 
Courſe. Weſting, there will remain 174 7 Leagues Southing , which be- 
ing reduced mmto Degrees :(by dividing it by '20)*therewill come 8 De- 

:grees 43 Mitiutes., which is the difference vf -Uatitude Sonthward , and 
muſt be SubtraCted from 49 Degrees 45 Minutes of Latitude departed , 
and there will remain 41 Degrees 2 Minutes, which is the Latitude 
The 15 in. W + CTA {> By | | 

2, - Latitude:North: departed '. &:*/' '. %49 Deg. 45; Min. 

' -; , "Difference South, Subtrated (V7, 7 0 gp © 


' LatitudeNortharrived ©, 7. 41 . Lo2 


- , 
——_— 


SubtraCt alſo the Leagues Eaſting and Weſting ong from another, 
and there will remain 86 Leagues Eaſting, which % the precedent 
Table (being reduced into Miles) .anſwexs to 6 Degrees 8 Minutes, which 
is the difference of Longitude Faſtward, and therefore muſt be added to 
.the 7 Degrees 30 Minytes,of + Ongience departed, and there will come 
13 Degrees 33 Minutes, which's e Longitude ſhe is-in. 4. 


Long:rude departed 0 7 Deg: 30 Min. 
Differente'Eaſtivatd Pr ata 15» AG ae 


- Longitude arrived ep ou LPS 'T "$8 


SR RT Ki WT | (5. Þ4 £1448 | 

For to find the:Courſe and direCt Diſtance, [count upon the fide of 
North and:-South: 1745 Leagues Southing, and upon the fide of Eaſt 
and Weſt the 86 Leagues Eaſting , lay the Thread on the Point of their 
interſeCtion, aridiigwithhetyon the Count hich is'SS-F-3- Degrees 
30 Minutes Eaſfterly , and you will ixdbwpon| theuarthes" 195 Leagues , 
.Shich.is the Diſtance, Ex- 
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Example 4. 


eAdmit a Ship departs from 37 Degrees 40 Minmes of Latitude North , aud 
351 Degrees of Longtitude, and ſail, 


North North Eaſt . . 6 Fl: 16a 
_-"- *£Þ FRET 
MSETIE .: oo » onion 29 
— OATS 
Nee Wet Wat. . . + » + -- 19 
Weſt North Weſt . ...- + eo» 06 Loan 


by a Compaſs that varies 8 Degrees 30 Minutes Eafterly : T demand the 
Latitnde, and Longitude ſhe #uin? f J P08 


Diſtance.] North. | South. | Eaft. War 
Courſe. | D. M. | & 
Leagues.|Leagues. | Leagues. Leagues. Leagues. | 
NNE] 8 30S| 21 20 3 53 | | 
NW |8 zo0N| 47 37 4 28 
NNW| 8 ;0.N 33 32 37 
Wbs | 8 3oW| 24 IS 24 
NwWbW| $ 30N 19 12 7 I47 
WNW| 8 30N| 54 | 273 46 3 
130+ t, $4 1 128 
FO I 4 $3 
623 1229 | [115+ 


After having obſerved the 8 Degrees 30 Minutes upon every Courſe 
propoſed, there will come 13074 Leagues Northing,. 14 Leagues Southing, 
5 # Leagues Eaſting, 121 Leagues Weſting ; that done, Subtract the 
1 Leagues Southing , from the 1 304 Leagues Northing (ſince it is the 
leaſt) and there will remain 129 Leagues Northing, which being reduced 
into Degrees, there will come 6 Degrees 27 Minutes, which is the dif- 
ference of Latitude Northward , to be added. to the g7 Degrees 40 
Minutes of Latitude departed, and the Sum , viz. 44 Degrees 7 Minutes, 


is the Latitude ſhe is 11. 


The Sinica Quadrant eoſin Boox.1V. 


Latitude North departed . . . +» « 37 Degr. 40 Min, 
Difference North, add . . . . . . 6 _ 27 


Latitude North arrived, . . « « 44; 07” 


Subtra& alſo the Leagues Eaſting and Weſting one from: another, the 
lefler out of the-greater, and there will remain 11 5:5 Leagues Welting, 
which (being reduced into Miles) -by the precedent. Table, anfwers to 7 
Degrees 52 Minutes , which is the Difference of Longitude Weſtward, 
to be Subtrated from 351 Degrees of Longitude departed, .( ſince ſhe 
did fail Weſtward) and there will-remain 343 Degrees'8 Minutes, which 
is the Lopgitude ſhe 4s in. | | iy 


Eongitude departed ' .'. . . . | 351 Deg; oo Min; 
Difference Weſt Subtract . . . 7 62+. 


Longnada arrived ....... . .. 5-343 o8 


Far to find the Courſe and Diſtance, count upon the-ſide of: Nerth 
and. South the 1 29 Leagnes Northing; and upon the fide of Eaft and Weſt 
the 115+ Leagues Welſting; lay the Threa&on the Potnt-of- their-inter- 
Fctipn, and it will ſhew;you the Courſe; which'is NW 3 Degrees North, 
Kd you will find upon the Arches 173 Leagues,.which is:the Diftdnce. 


: -Seconfd eHaxim. : 

Ifithe Variation is Weſterly when you {ail Eaftward , draw nearer the 
North, or retire fromthe South; ſo many Degrees andMinutes as-you 
find thero 15s Variation ;* but if you ſail Weſtward, you muſt retire from 
the North, and draw nearer the-South. ſo many Degrees as there is 
Variation. be EM RY : | 
, i | | I E 
Example 1. 


eAamit a Ship:Sail, S'ELE «3:L eagues , by a Compaſs that waries.7 Deerees 
30 Minutes Weſterly : 1 demand the difference of Latitude, and Departure 
from the JMerjdtan i? | - W | 


- Firſt; count. upen the;Arches-along the SE#SE;:(or 5 Rumb) 7 De- 
grees-30.Mintes North , i( ace the Variation is Weſterly, and ſhe-hath 
{ſailed 'Ealtward; I muſt draw nearer the Northiof 7 Degrees 30 Minutes. 
that the Compals varies) and you will find upon the Meridians 35 Leagues 
(Southing,) which is the difference of Latitude, and upon the Paralels 
you will find 40 Leagues (Eaſting,) which is the difference of Longitude, 
or Departure from the Meridian.required. 


Ex- 
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Example i 2. 


eAdmit a Ship ſail W NW $2 Leagues, by a Compaſs that varies 11 De- 
grees 15 Minutes Weſterly: I demand the difference of Lutitude, and De- 
perture from the Meridian ? | ' 


Firſt, lay the Thread upon the Wb XV, (ſince the Variation is Weſterly, 
and ſhe hath failed Weſtward, you muſt draw nearer the South, or retire 
from- the North of 11 Degrees 15 Minutes, which is a Point that the 
Compaſs varies) and count upon the Arches along the Thread 82 Leagues, 
and you will find upon the Meridians 16 Leagues (Northing,) which is 
the difference of Latitude , and upon the Parallels you will find 80 < 
Leagues (Weſting,) which 1s the difference of Longitude, or Departure 
from the Meridian Weſtward. 


Example 3, 


eAdmit a Ship departs from 36 Degrees 30 Minutes of Latitude North, 
and 335 Degrees 20 Minutes of Loxgitude , and ſail , 


Nerd. . þ » - + + '» o | « +». eop_ 
METRE WR .- oo - +» Aa 
Near 228 by Nerth » +. > co » + 28 
ET . o-.» oa: = = © af 
ES - ae «Sn 5 0 

- North Eaſt by Eaſt . . . .. . .. . $0 Leagues. 


by a Compaſs that varies 5 Degrees 30 Minutes Weſterly : I demand the 
Latitude, and Longitude ſhe ts in ? 


Diſtance, North: | Som: |" Eat” | "WAE 
Courſe. | D. M. | 
Leagues. Leagues. Leagues. |Leagues[Leagues. 
xn [gzo#| 94 ww | | Ro. 
N NW | 5 .30W} 2g 225 31 f] 
NEbN|5 30N| 33 | 29 IF z,, 
ENE |5 30N| 44 | 204 383.1 
E bN |530N| 39 | 114 | 37.334 
NEbE|$g30N yxFo | 315 4 383. 
| 132 130% I37 
if | | 1.2803 | 
| | 117 ' 
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After, having obſerved the 5 Degrees 30 Minutes upon every CourFe 
propoſed, there will come 132 Leagues Northing, 130 4 Leagues Eaſting, 
and 133 Leagues Weſting ; that done, reduce the 132 Leagues Northing 
into Degrees, and there will come: 6 Degrees 36 Minutes, which is the 
difference-of Latitude Northward, to be added to the: 36 Degrees 30 
Minutes of Latitude departed, and the ſum, v3z. 


Eatitude North departed-. .. . .- . 36 Deg. 30 Min.. 
Difference North, add: . . . .. . 06 36 


Latitude. North arrived. . . .. «. +. 43, 0G. 


Subtract the Leagues Eaſting and Weſting one from another, the leſſer 
out of the. greater , and there. will remain 1717 Leagues Eaſting , which 
(being reduced into Miles) by the precedent Table anſwers to 7 Degrees 
37 Minutes, which is the difterence of Longitude Eaſtward, to be added 
tp the 335 Degrees 20 Minutes of. Longitude, (ſince ſhe did ſail Eaſtward) 
| there. will come 342 Degrees 57 Minutes, which is the Longitude 

. ſke i8.1n;. 


Eongitude departed” . .. . . . 335 Deg. 20 Min. 
mT add. . . . . « © 37 


| Longitude arrived ; , \, . . « 342 57 


For to find the Courſe and” Diſtahce', count upor: the fade. of North. ' 
and South the 132 Leagues Northing, and upon. the ſide of Eaft and 
Welt the 117 Leagyes Eafting, lay the Thread on the Point of their 
interſection, and it will ſhew you the Courſe, which is VE 3 Degrees 
3o Minutes North, and you.will find upon the Arches 176 Leagues, 
: which is the Diſtance, ns 


edmit a Ship departs from 46 Degrees 35 Minutes of Latitude North, and. 
| 10 Degrees 30 Minutes of Longitude, and ſail, © © 


Weſt by South . .... . +. - - $7 Leagues. 
SeuthWelt by Welt... .: . % + +. 49 ; 
WetNorth Welt  .--*...:;- +: $8 

South South Eaſt ..;.-._.'..., +. :- 4x 
South*Welt by South- .* , .<\ . : 27 
ST Wat 7 7 77505. 196 Leapnes; 


6 WAL >. SS ae + = - 2.4 
-t 


; by a Compa s that varies I3 Deprees 45 Minutes Weſterly : 1 demand the 


ſ 


After, having obſerved the 13 Degrees 45 Minutes upon every Courſe - 
propoſed, there will come g Leagues Northing, 129 + Leagues Southing, 
25 Leagues Eaſting, and 133+ Leagues Weſting; that done, Subtract 
the 9 Leagues Northing from the 1295 Leagues Southing , ( ſince it is 
the-leaſt ) and there will remain 120z Leagues South, which being re- 
duced into: Degrees, there will come 6 Degrees 1 + Minutes, which is . 
the difference of Latitude Southward, to be Subtracted from 46-Degrees . 
35 Minutes of- Latitude departed, axd there will remain 40 Degrees 34 
Minutes, which is the Latitude ſhe is- in. 


Latitude North departed 


' Book. IV. NAYTITG ATIO N: 
Diſtance.| North. | South. | Eaſt; | Weſt 
Courſe. | D. M. : | 
Leagues. jLeagues.]Leagues. |Leagues.fLeagnes. 
W$SW |2 30S 37 | »$#73 335 
SW [|230S| 49 363 335 
Wo N j2 30} 58 9 [472 
SEbS |2 30E| ga 292 2443 
SSW |2 30S 27 207 9+ 
S 2 30E 19. Ig 4 
9 129.2 | 25 133+ 
| 9 25 
| | 1207 | 108 + 


Difference South, Subtract 


Latitude North arrived 


SubtraCt alſo the Leagues Eafting. and Weſting one from -another, , 
and there will remain 1085 Leagues Weſting , which by the precedent. 
Table ( being reduced into. Miles') enſwers to 7 Degrees 30 Minutes , 
which is the. difference of Longitude Weſtward, and therefore muſt: be.: 
Subtracted from 10 Degrees 30 Minutes of Longitude departed, and there. 
will remain 3 Degrees, which is the Longitudeſhe 1s in. 


Longitude departed . 


Difference Weſtward , Subtratt 
Longitude arrived. . 


- - * 


nk - 


. 


46 Deg. 33 Min. 


6 


Ol 


| — ——— 


40 


3+ 


10 Deg. 30 Min... 


3O 


3 - 


oo 
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For to find the Courſe and direct Diſtance , count upon the ſide of 
North and South the 120 Leagues Southing, and upon the fide of 
Eaſt and Weſt the 108 + Leagues Weſting , lay the Threadon the Point 
of their interſeCtion, and it will ſhew you the Courſe, which is SW 3 De. 
grees S, and you will find upon the Arches 162 Leagues, which is the 
Diſtance. 


P'ROP., XIL- 


The Deſcription and Uſe of ſuch Inſtruments as are proper 
for Navigation. 


S. EFORE you ſhew me the Uſe of theſe Inſtruments, pray in- 
form me upon what Principles Celeſtial Obſervations by Inſtru- 
ments are found ? | 

T. Upon theſe two, 1. That when many Circles are drawn 
From one and the ſame Center, but of different Diameters , - Lines drawn 
from their Center to-their ſeveral Circumferences, divide each Circle in 
the ſame manner and proportion, as the Circles ABCD, EFGH, 
being deſcribed from the ſame Center I, and the Lines IE A, IKL 
drawn, the Arches EK or KH ſhall have the ame proportion to the 
Circumference EF GH, as the Arches A L or LB have tothe Circum- 
ference ABLD, and contain the like number of Degrees. | 


—=—_ 


B 


D 


2. That the Globe whereon we live is of no ſenſible quantity compared 
with the large Sphere of the Sun, and therefore any part of the Earth's 
Surface may be taken for the Center of the Sun or Heavens, and by con- 
ſequence the Center of every Inſtrument may be accounted alſo the Center 
of the Sun or Heavens. 


S., This 


Boow IV. | for AW 1:G+ 4 T IF O- N: 
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- S$, This's very plain; and I apprehend-very well, that thisGlobe'of 


Ferth' and Water compared with the vaſt- Orbs" that ſurronnded' it may / 
be-reckoned:only- as\a- Point! or Center; therefore ,pray proceed to the: 


Defcription'and Uſe of: Inſtruments. 
' I. Of the Aﬀrolabe... 
"VV; AT do you ſay of the Affrolabe ? 


T. I ſay; before you make vſt-of it, you ought'to'exantin if 


it-be good, to'prevent thoſe errors, which elſe might cauſe” rhe loſs of. 


your Ship, and'it'may be-of your -bfe- 
S- How ſhall 1 find tf my-- Afrolabtbe well made ? 


T. Firſt, holding it as in Time of Obſervation, let fall a Thread with- 


ſome Lead at the end, from the Point A, (which repreſents the Zenith) 


and if the ſaid Thread paſs over the Center of your Aſrolabe and Point 


B, or cover the Line AB, it is a ſign that it is good; for it muſt hang 


ſo when ever you obſerve the Suns Altitude; therefore it would not be. 


amiſs to faſten 2 or 3 Pound weights of Lead on the lower part of it, 


at B, (which repreſents the Naadzr)) that it may the better keep its. 


Equilibrium at Sea. | | 
The next thing required for a good 4frolabe, js, that the Horizontal 
Line CD be Parallel to the Horizon, wherefore placing your La- 


bel exattly upon the ſaid Horizontal Line, look through the twoi Vanes 


(or ſights) on any ſenfible Point on the Horizon , then turning your In- - 


ſrument ſo, that the ſight which was next to yout Eye be now fartheſt 


from you ( without altering, or moving in the leaſt, the Label from the: 
Horizontal Line; ) look again, and if yow-can ſee the ſame Point as be--- 


fore through the two fights, you may canclude that the Horizontal Line 
of your Aſtrolabe CD is Parallel to the Horizon, which is a thing ſo 
neceſlasxy to a good Aſtrolabe , that without it one can truſt to his Ob- 
ſerwations, in which there muſt need be ſome errors when that faileth. 


S. Ifthe Point A of the Aftrolabe repreſents the Zenith, B the Nadir, 


and K L the Horizon , pray what doth the Center: N of my Afrolabe 
repreſent ? : 

T. It repreſents the Center of the Earth, and of the Heavens too , 
for if the Earth: is but a Point, being compared with the Firmament , 
and Orbe of the Sun, (as all Mathematicians agree )-then whereſccver 


we be upon its Superficies may be_taken for its Center, and alſo for. 


that of the Heavens, ſince the Semidiameter of the Earth is {o little ard 
inconfiderable being compared to that of the Firmament , that the error 
it can cauſe is {aid to be inſenſible. 


S. It is plain enough, that the Center of the Af#rolabe, repreſents the. 
Centcr of the Farth and Heavens too; but what conſequence do you draw. . 


from thit to any advantage to'me, or for my Inftrnttion ? 


7 2. 
; 2 
— @ SS 
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T. I draw this Conſequence, that the Lines drawn from the Center 
of the Aſtrolabe divide the Circumference of the Heavens, in the ſame 
manner as it divides the -Circumference of the Aſftrolabe, for all Circles 

that have the ſame Center, are divided in the ſame manner, by the Lines 
drawn from the Common Center. 


For Example. 


If the Circle LM K of the Afrolabe, CV D the Sphtre the Sun is in, 
and F TO the Firmament, have the ſame Center N; if you draw the 
Lines NL CF and NMEG, the Arches FG, CE and LM, will be the 
Jame parts of each Circle, and will contain the ſame number of Degrees. 


REES". 


This being the Foundation of Celeftial Obſervations, you may conclude, 
that the Aſtrolabe is the moſt Natural of all Inſtruments, fince it is di- 
vided into as many equal parts as the Heavens; towit, 36 - !?-erees, 
(however, a quarter of it 1s ſufficient, as the precedent Figu: ' 


——_—CC 
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S. Is the Uſe of the AfFolabe very hard? 

T7. No, it is rather eaſe, there being no more in it than to hold it ſo, 
(with your left Thumb thorow the Ring H) that it may have a free 
Motion, to the end, that the Horizontal Line L K may be Parallel to 
the Horizon; then turn your right ſide, and the graduated part of your 
Inſtrument ſo to. the Sun, that the Sun ſhine nejther on one lide , nor on 
the other ; then lift up the Label with your Right-hand, 'till the Beams 
of the Sun entring through the hole of the uppermoſt Vane or Sight, 
doth alſo paſs through the hole in the lowermoſt Vane, and the Label 
will fhew you the Altitude or height of the Sun above the Horizon , 
(if yon count from the Horizontal Line to the Label, from the Zenith 
to the Label, it will be the Diſtance of the Sun from th Zenith.) 


For Example, 


/ 


Admit (in the precedent Figure) that the Sun is at the Point E, the 


Horizon Line is C D, and the Zenith of the obſerver is V, if you hold your 


Aſtrolabe as before direfted, and raiſe the Label until the Sun's Beams 
paſs through the holes on the Vanes or Sights, the Degrees contain'd by 
the Arch LM, to wit, 50 Degrees, wilt be the height of the Sun (at F) 
above the Horizon, ſince the Arches LM, CE and FG arealike, and 
contain the ſame number of Degrees. 

S. Doth not the agitation or motion of the Sea, render the uſe of 
this Inſtrument difficult ? 

T. Yes, for when it bloweth hard, and the Sea is any thing ruff or 
agitated, it is not eaſte to make the Sun's Beams paſs through the Sights 
or holes on both the Vanes, as before direCted, becauſe of the ſmallneſs 
thereof; and therefore I ſhall fhew you here, what may be added to the 
faid Aſtrelabe to render it more eafie and ſerviceable at Sea: Make the 
Label fo long that it paſs the Limb of your 4ſrolabe about Three Fin- 
gers breadth on both ſides, then place the Vanes (or Sights) on the 
ends of it ; but let the lowermoſt reach or extend it ſelf 2 or 3 Degrees 
on each ſide the hole, by deſcribing the Arch of a Circle AB, from the 
foremoſt Vane or Sight. C, to the lowermoſt D E, and having marked 
ſome Degrees draw ſecret Lines from C, and divide the Vane ED in 
Degrees, and becauſe they will be very great, you may ſubdivide them 


by Tranſverſal (or Croſs) Lines, and then it is ready for uſe, and this - 


is the way to' obſerve with it. Before you begin to obſerve, place the 
Label exactly upon the Degree, which near hand (you judge) will be the 
height of the'Sun, then obſerve upon what part of the lowermoſt Vane the 
Beam falls, for if it falls lower than the mark O, yon may conclude that the 
Sun is higher than you thought, therefore you muſt add the Degrees 
and Minutes, which the Beam marks upon the lowermoſt Vane, to the 
Degrees upon which the Label was placed, and the ſum will be the true 
height of the Sun ; but if the Beam is higher than the mark O, you mult 


Subtratt what is upon the lowermoſt Vane ' from the Degrees _ 
whic 


"The Uſe of ſuch Inſtruments, as axe proper-  Boox IV. 


- which the Label was placed, and.the remainer will be the Sun's height 
| aboye the Horizon, which being Subtrafted from go Degrecs, the. re- 
=ainer will be the Diftanee of the Sun from your Zenith. . 


H 


&Yy 


IT. of the Croſs-Staff. 


7. The Croſsftaff conſiſts of a ſtrait ſquare Graduated Staff, and 
four Croſtes or. Vanes of different Lengths , viz. 1, The Ten-Croſs , 
which belongs to that ſide of the Staff called the Tex-ſide, where the Gra- 
duations begin at about 5 Degrees, and proceeding towards the Center 
or Eye-end encreaſe (by 10 Minutes) to 10 Degrees. 2. The Thirty- 
Croſs, which belongs to.the Thirty-ſide of the Staff, where the Diviſions. 
or Graduations begin at 10 Degrees , and.end at 30 Degrees. - 3. The 
Srxty-Crofy,, which belongs to the Sixty-fide, where the Diviſions begin, 
at 20 Degrees, and end at: 60 Degrees. And 4. The Nizety-Croſs , 
which belongs to the Ninery-fde, where the Diviſions begin at 30 De- 


grees, and end at go Degrees. Sometimes the ſeveral ſides of the Staff 


are numbred likewife with. their Complements to 90, as againſt 16 
. Hands 89, &c.. rs on 


S, How 
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S. How ſhall I know, if the Staff and Croſſes are well made ? 

T. If your Staff and Croſſes are exaCt, they will have this proportion, 
viz. 1. Half the Ter-Creoſs being laid on the Ter-ſide ſhall reach from 10 
Degrees to 9 Degrees 12 Minutes, and the whole Ten-Croſs from 10 
Degrees to 8 Degrees 31 Minutes. 2. Half the Thirty-Croſs meaſured 
on the Thirty-ſ:de, ſhall reach from 30 Degrees to 2 3 Degrees 52 Minutes, 
and the whole Thirty-Croſs from zo Degrees to 19 Degrees 47 Minutes. 
3. Half the Szxty-Croſs meaſured on the Sixty-ſide,, will reach from 60 
Deg. to 40 Deg. 13 Minutes, and the whole Sixty-Croſs from 60 Degrees 
to 30 Degrees. And 4. Half the Nizty-Croſs meaſured on the Vinery- 
ſide, will reach from go Degrees to 53 Degrees 7 Minutes, and the whole 
Ninety-Crofs from go Degrees to 36 Degrees 52 Minutes. You may 
alſo examin the Truth of your Sraff by obſerving the Latitude on ſhore 
with your 4fronomical Ring , and (if the place permits ) ſee if you can 
find the ſame with your Croſs-ſtaff,, whoſe Croſs is to make right Angles 
with it. | 

S. How muſt I hold my Staff in time of Obſervation ? 

T. To know this, you muſt find the Center of your Eye, thus: Put 
onthe Sixty and Ninety Croſfles on their proper ſides, and place them 
exactly upon 45 Degrees of each proper graduation , then bring the 
End of your Staff to reſt upon the out-corner of your right Eye, and if 
you can ſee each End of the two Crofles in a right Line one with another 
(as in this Figure) your Staff ſtands parallel with the Center of your 
Eye, and ſo you muſt hold-it every time you obſerve the Sun or Stars 


Height. 
by... 


If 


S. What is the Uſe of this Inſtrument ? | ; 
T.. Its chief We is to take the Alritwde of the Sur or Stars, and this 
may be done either by a forward or backward Obſervation, It likewiſe 
ſhews the Diſtance between two Stars. 
Li 2 S. Since 
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S. Since the ſtafF has four Croſles, pray tell me, whether. they-are to 
- be uſed altogether or ſeverally ? | | 

' F. The Croſſes are to be uſed ſeverally, according as the Altitude or 
Diſtance you are to obſerve is greater or letſer; tor gt it be leſs than. 16 
Degrees, the Ten-Croſs moſt be uſed ; if more than,10 Degrees, but lefs 
than 3o Degrees, the Thirty-Croſs;. if above 30 Degrees, but leſs than 
62 Degrees, the £:x:y-Cr0/5;, and if above 60 Degrees, the Ninerty-Croſs ; 
but this laſt is nor ſo exact as other Inſtruments. 

S. How muſt I take a forward Obſervation of the Sun or Stars Me- 
ridian Altitude at Sea, thereby to find what Latitude I am in ! 

T.- Conſider firſt, whereabouts the greateit Meridian Altitude of the 
Sun or Srar may be ar that time, thereby to know which Crofs is moſt 
proper for your uſe ; tizea put. that Croſs on with the flat fide towards 
you, remembring to place ir on the tide of the Staff to which it belongs, 
This being done, Place the Eye-end of your Staff parallel to the Center 
of your Eye as before taught, and holding it there ſteddy, move. the 
Crofs 'till you ſee the Center of the Sun or Sar by the upper End of the 
Croſs, and the Horizon: by the lower End; and the Degrees and Minutes 
cut by the inner Edge of the Croſs, upon the {ide of the ſtaff peculiar to 
the Croſs you uſe is the preſent Altitude of the Sun or Star; but becauſe 
it is the greateſt Altitude you deſire to know , you muſt continue your 
Obſervation as long as you find the Altitude to increaſe, ſtil] drawing the 
Croſs nearer to your Eye, 'till you find the Altitude to decreaſe, (which 
You; will ſoon perceive, for then the Sea will appear by the lower End 
of the Staff initead of the Horizon ) and then forbear any farther Obſer- 
vation, counting the Degrees and Minutes cut by the inner Edge of the 
Croſs on the proper ſide, which gives the Meridian Altitude required , 
and that ſubtracted from go Degrees, gives the Zenith-diſtance, if it be 
not graduzted on the Naff. Note, Fhat your beſt time to begin your 
©bſervation,, to find the Meridian Altitude , will be about half an hour 
before Noon. | 

S. I it not difficult to cut exatly the Center of the Sun by the upper 
End of the Croſs ? 

T. Yes, for it is only to be done in-hazy or thick weather ,-except. 
you make uſe of a coloured, fixed on the top of the Croſs.,. to defend t 
Pye-front the brightneſs of the Sun. But if the Sun ſhine out , you may 
obſerve either the upper Limb of the Sun, and afterwards ſubtraCt 15 
Minutes from the Altitude for the Suns Semidmmeter, and add 15 
Minutes to the Zenith-diſtance 3 or-you may obſerve the Suns lower 
Eimb, and afterwards add x5 Minutes the .Suns:Semidiameter to the 
Altitude, and ſubtract it from. the Zenith-diſtance; for by obſerving the 
upper Limb-, your Croſs will be nearer your Eye by the Semidiameter 
of the Sun, and ſo make the Altitude appear more than really it is, andby 
obferving the-lower Eimb, your Cpofs will be ſo much too far from your 
Eye,. and  make.the Altitude appear leſs thauit is. | | 


2 8s. Da. 
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S. Do Aſtronomers agree, that the apparent Semidiameter of the Sun 
is 15 Minutes ? _—_ | 

T. Yes, When he is fartheſt from the Earth; according to the Oh- 
ſervations of Ticho- Brake, but when he is nearelt, they reckon 16 Minutcs, 
which is ſo inconſiderablea Differegce in Navigation, that moſt Pilots 
neglect it, generally reckoning 15 Minutes for the Suns Semidiameter 
all the Year. 

S. How muſt I obſerve the Diſtance between two Stars ? 

T. To obſerve the Diſtance between two Stars, or the Diſtance of 
the Moon from a Star, is. much after the ſame manner as to find the 
Suns Altitude, for having placed the Staff to you Eye as before directed, 
look to both Ends of you Croſs , moving it farther or drawing it nearer, 
"till you can ſee the two Stars ( or Moon and Star) one at one end, and: 
the other at the other End of the Croſs, and the Degrees and Minutes cut 
by the Croſs (as aforeſaid) is the true Diſtance ſought. 

S. 1s the backward Obſervation as ſure and eaſie as the forward ? 
T. Yes, and eaſier, and therefore I recommend it to you as better: 


than the firſt; as to the ordinary way to make uſe of the Croſs-ftaff” 


for back Obſervations , place-that Croſs which you think beſt for your: 
uſe upon the Eye-end of your Staff, fo that the flat fide of it be exactly 
even with the End of the Staff, then ſlide on the Horizon Vane, and 
looking at the lower End of the Croſs, remove the Horizon Vane *'till. 
you can-ſee the Horizon, and in the ſame time the ſhadow made by the 
upper End of your Croſs, exaCtty upon the Line drawn upon the Hori-- 
zon:Vane, and ſo continue obſerving till the Sun be on your. Meridian,, 
at which time the Horizon Yane will ſhew you (on that ſide proper to. 
the Croſs yon uſe) the Degrees and Minutes of the Suns. Altitude, and. 
its Complement ; but this way of obſerving without a Braſs ſhooe fitted 
on the end of the Croſs you uſe, is very defective and ſubject to errors ,. 
as many have found it by experience.. There is beſides ſome defetts in 
this praCtice, becauſe of the Permbra,, (that is to ſay, almoſt ſhadow )- 
+ and therefore take notice of it, if you will not omit an error of 15 Minuges,. 
bytaking the Altitnde of the Suns Limb inſtead of the Center thereof.. 

S. If this way of obſerving is ſo defettive, pray tell me of a better. 
that may CorreR what is amiſs in this ? | Ea 
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T. The beſt way for a back Obſervation with the Croſs-ſtaff, will 
be to have an Horizon Vane covered with White paper, and ſet on upon 
the Eye-end of your Staff, as AB, then, to fix on the.ypper end of the 
Croſs a little Plate of Braſs, with a little hole in it, as C D, and a Vane 
at the lower End of it as F G ; the Croſs being thus fitted, par it on-the 
Staff, and turning, your back to the.Sun , logk through the ſight FG, 
(at the lower end of the Croſs). and move. your Croſs 'till the Beams of 
the Sun, which paſs through the Sun which paſs through the hole at CD, 
falls ſo upon the Line A, as to be equally-divided by it, and you. perceive 
the Horizon exaCtly at the ſame time, then, have you the Suns preſent 
Altitude, and fo you muſt continue to obſerve as often as your judg- 
+ mr Fong dire& you ,, untill you find that the Sun: is exatly in your 
Meridian. | | | | 


11]. The Deſcription of the Quadrant , commonly called Davis's 
Quadrant , but by the French, the Engliſh Quadrant, the 
Inventer being an Engliſh-man, 


*VV* AT are the chief parts of this Inſtrument ? 
T. The chief parts of it are two Arches,(a leſſer and a greater) 
and three Vanes. | 

S. How do you call the leſſer Arch HL? 

T. It is called the Sixty-Arch, becauſe it containeth 60 Degrees. 

S. Why is this Arch made leſſer than that of N ©, which contains 
but half ſo many Degrees ? ne 

-- 
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T. Itis tothe cad that the ſhadow of the Vane /R, which is placed oh 
it, (or rather the Beams of the San which pals through the Hole and 
Glaſs of the ſaid Vane at S ) may appear the better upon the Vane T. 

S. How do yon call the greateſt Arch NO? 
. T. Itis called the 1%irty- Arch becauſe:it containeth'zo Degrees. 
;  $. Why is this Arch-made upon a large Radius than H L? ' 
.T. It.is to the end that jt way bt the better-divided 'into Degrees and 
Minates , and that thoſe Degreesbeing bigger; the Obſervation may be 
the more exact, 16 

S. How do you call the Vane T? 


T. The Horizon Yane, and that nexttoitat R is called the Shadow + 
Fane; and the third VaheV, is named the Sight Yawe, becauſe it is to be. 


placed to your Eye in time 'of OQbſeryation. 


S. What is the uſe of this Quadrant ? : 

T. To obſerve the Suns Meridian Altitude by his ſhadow. 

S. How is it to be uſed ? | 

T. Firſt, put on the Horizon Vane on the Center or End of the Qua- 
drant as T'; then conſider what will be near hand the Complement of . 
the Suns Meridian Altitude that day, and ſet the Vane R 10, 15 or 20 
Degrees - 


. 
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Degrees leſs than-the Complement of the Suns Altitude, making it Parallel 
to the Horizon Vane; ( if you can) then turn your back to the Sun, and 
looking through the ſight at V, bring the upper Edge of the ſhade Vane, 
to fall upon the upper Edge of the lit in the Horizon Vane, (but if there 
is 4 little hole with a Glaſs in the middle of the ſhade Vane of your Qua- 
drant, bring the Beams of the Sun which paſs through the ſaid hole, to 
fall ſo upon the upper Edge of the ſlit in the Horizen Vane, as to be 
equally divided by it.) aud ati the ſame time look through the ſaid ſlit 
for the Horizon, and if you ſee only Sea, then ſlide your Eye-vane a little 
lewer towards B, but if'on the contrary you ſee all Sky , then remove 
your fight-vane a little higher towards C, then obſerve again as before, 
continuing to move your ſight-vane higher or lower until you ſee the 
ſhadow upon the upper Edge of the lit , and at the ſame time the Ho- 
rizon, through the ſame ſlit on the Horizon-vane, then have you the 
Suns preſent Altitude ; and when he is riſen a little higher, obſerve again, 
and fo continue to do from time to time, and very often when you per- 
ceive he is almoſt upon your Meridian; and when you find that the Sun 
is at his higheſt, do not alter your Vanes, but continue obſerving as they 
ſtand, until you perceive the Sun deſcends. 

S. How ſhall I know when the Sun is deſcending or leſſening his Alti- 

tude? - 
T. As the Sun deſcends from the Meridian, you will loſe ſight of the 
Horizon , and when you ſee nothing but Sky, you have done obſerving 
for that day, for your Vanes muſt not be removed any more , until you 
have worked.your Obſervation , Thus : 

Look how many Degrees and Minutes are cut by the infide of the fight- 
vane, and by the upper Edge of the ſhadow-vane, for thoſe two ſums 
being added together, will be the Suns Diftance from your Zenith, to 
which , add or ſubtract the Suns Declination as you ſhafl be directed in 
the following diſcourſe. | 


IV.” Of the Graduated or Aſtronomical Ring. 


# b this Graduated Ring as proper and convenient for the Sea as the 
Aitrolabe ? . 

T. Yes, and more eaſe, and it muſt needs be more exact, becauſe the 
Degrees are as big again as they are in an Aſtrojabe of the ſame Dia- 
meter. 

S. How is it to, be made ? 
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T.The way to makeit,is to get a Braſs Circle as big as a common Aftrolabe, 
equally heavy every where, or in all its parts, and of a full Inch in Breadth 
, and Thickneſs; draw through the Center the Diameter A B; and ſet on 

the Point A a Ring to hold it by, as in the Aſtrolabe; from the Point A, 
take 4.5 Degrees on each ſide of it, which end in C and D; from the 
Point D, draw through the Center the Diameter D E ; divide the inſide 
of the half Circle D, B, E; into go equal parts, beginnipg at E; and at 
'the Point .C, -( within-ſfide ) make a hole as little as poſſible you can, but 
let it be wider and wider outward, 'till it be asa Tundiſh, and becauſe 
it cannot be done without taking from your Circle the part GCH, the 
half Circle A CB by that means will become lighter then the other, by 
" which your Inſtrument will loſe its Equilibrium, and the Suns Beams can- 
not fall in its due place : Therefore - not, forget to take from the half 

| m Circle 
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Circle ADB, as much in weight as is neceſlary to ſet it on .the ſame 
Equilibrium, as it was before you made the hole G CH. 

S. How ſhall I know if ths Inſtrument is in its Equilibrium , or is 
equally poiſed ? in, 

T. You may know it by faſtening a.Thread (with a Lead at the End) 
exattly upon the Perpendicular.at A:, and:if the ſaid Thread (being Per- 
pendicular ) falls exa&tly upon. the-Line AB, marked at A and B, or 
upon 22 Degrees 30 Minutes from; E, you may aflure your ſelf that 
your Inſtrument is in its Equilibrium , in which it will keep beſt, if you 
add two Pound weights to the Point B. 

S. How do you uſe it ? - 

T. Its uſe is thus.; firſt hold the Inſtrument with your right Thumb, 
(which is to be put on. the Ring, ſet on it for that purpoſe) ſo, as to give 
it a free motion, then turn the hole C to the Sun, and mind on what De- 
gree its Beams fall, for that will be the prefent Diftance of, the Sun 
from your Zenith : That is to ſay, if you count from E, but if from D, 
it 1s the Suns preſent Altitude. 


V. The Uſe of the Quadrant to obſerve the Stars Altitude 
without Horizog. 


S.T S it: better to obſerve the Stars Altitude by this Quadrant than with 
the Croſs-ſtaff ? 

T. Yes, far with the Crofs-ſtaff one muſt ſee the Horizon ( as well as 
the Star) which renders the work very uncertain, and ſo much the more 
as vapours in the Night-time darken the Horizon ; and therefore I re- 
commend to you this Qnadrant , ſince with it you may obſerve exaQtly 
without the Horizon, provided it be made as followeth. 

Firſt, ſee that it be of well ſeaſon'd Box or Peartree, and of 15 or 16- 
Inches Semidiameter ; its Limb is to be divided into go Degrees, and 
each Degree to T2 equal parts of 5 Minutes. 

S. How is a Degree to be divided into 12 equal parts of 5 Minutes. 
each ?. t 

T. Tounderſtand how:it is to be dong, admit that, BF is.a Degree: 
Kirft; deſcribe ſix (Concentrick)) Gircles,, which. dixide the Line BC 
into- 6 equal parts, then. divide: the-Degrees: B.F into-two. equal parts.,, 
and; make an Woſſele Triangle upon it;, as the Example ſheweth , and.ſo- 
you-ſhall divide-a,Degree- inte. 12 parts,of- 's Mipgtes,, foreach Segment 
of thoſe Lines Comprehended|between two Concentrick..Cirgles is of. 5 
Minutes :- This dbne-, place-two moveable Vanes-or. Sights nparx the ſide 
AG, through which you may ſee the Star, i ofa, Thread put 
en a pretty wide Ruler as H:, which muſt-have; a free motion-upon the: 
Centey-& of the Quadrant, not-forgetting| that. the ſaid /Rulex muſt have 
three or four Pound weights of Lead at:the lower end.,. as. you ſee in K,. 
and: maſt beopen.in-length:that you may ſee the Degrees and Minutes Ion 
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the Stars Altitude, which the Thread MK will ſhew; and although T 
ſaid that it muſt have a free motion upon the Center of the Quadrant., 
it muſt not be underſtood more then -is neceſſary to be drawn by its 
weights towards the Center of the Earth; and then it will not be ſubject 
to be toſſed to and fro, asa-looſe and -light one'would. 


D 


S. How muſt I obſerve with this Quadrant the Altitude of a Star ? 

T. You muſt turn the Center 'A to the Star, and holding the Limb to 
;your Gheek-bone, .place your Left-hand near your Ruler to ſtop it, as 
Toon as you can ſee the Star throngh the holes on the Sights, for then the 
Thread K.M, will ſhew.you on the Limb the Degrees and Minutes of- the 
Stars Altitude, which being ſubtracted from go, you ſhall have its Diſtance 
from your Zenith. 

Do not forget to wink with your left Eye, while you are looking 
through the Sights for the Stars. 


PROP. XIII, 
How to know'on a Year given , which of the four Tables 
of the Suns Declination_you:are to make uſe of. 
S. INCE yon give me four different Tables of the Suns Declination, 
I wiſh you would give me alſo ſome directions concerning it, that 
F :Emay not miſtukewhen I frall have occafion'of- them ? 
. . - [T, "The way not to miſtake, 1s to. cut off from the propoſed 
'years the [Thooſands, Hundreds, Scores, and Fours, andthe remainder 


-Willſhewyou in which of the Columns you are to'Jook for. the Suns De- 
OS IE202 0 Mm 2 clination, 
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year. 


clination, and if there remains nothing, you muſt look for it in the Leap- 


Example. 
eAdmit you would know what Table to make uſe of in the year 1685. 


Firft, cut off from the propoſed year the Thonſand-and Hundreds, 
and there will remain 85 , from which taking all the Scores, there will 
remain 5, from which taking alſo the 4, there will remain but 1, which 
ſheweth, that 1685 is the firſt year after Leap-year; from whence it 
followeth that you are to make uſe of the firſt Table after Leap-year; 
that is to ſay, that you are to look for the Suns Declination in the Table 
or Column, on the Top of which is written The firſt Year. 


eAnother Example. 


eAdmit you would know which of theſe four Tables you are to make uſe 
of in the Tear 1683. 


Cut off as before from the propoſed year the Thouſand and Hundreds, 
and there will remain 88; from which, take off the Scores and Fours, and 
there will remain rothing z by which you know that 1688 is a Leap-year; 
and that you muſt make uſe of that Fable, on the Fop of which is written 
Leap-Tear. | 

S. Would it not be better to give me a Table of it, for fear I ſhould 
miſtake ? : She 

- T. It is not neceſſary after what hath been ſaid; however: to ſatisfle - 
you, to prevent any miſtake, I ſhall give you the following Table, which 
needs no other Directions for its. Uſe, than what is expreſt on the head. 
of it. | 


F irſt- | Sesond-| Third- | 
Year. | Year. | Year. 


Leap- 
Tear. 


1684 | 1685 | 1686 | 1687 
1688 j; 1689 | 1690 |-1691 | 
1692 | 1693 | 1694 | 169g | © © © 
1606 | 1697 | 1698'! 1699, |0 | 


—_ 


Advertiſement. . 


V HEN you look for the Suns Declination in its proper Table, : 


" Y take great care that you do not miſtake in the, Month, or Day 


of the Month, and that you do not take a South Declination for a North - 


Declination ,. ar on the contrary, a North. Nechnation for; a, South; De- 
| clination 3 


- 
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clination ; for this is of conſequence, and you mult be.very fure of what 
you do, when you will know what Latitude your Ship.is in; take alſo 
great care before you go to Sea, to get the belt or laſt Calculated Tables 
of the Suns Declination that are to be had, for how exaCt ſoever you be in 
your Obſervation, there will be ſome error if your Tables be not good ; 
beſides, you-muſt needs know for what Meridian the ſaid Tables have been 
Calculated, that by the difference in Longitude you may Correft theerrors 
which infallibly happen,.,when we fail ynder a Meridian far diftant from 
that Meridian for which they were Calculated, as you will better uader- 
ſtand by the following Propoſition. | | 


P. R:.O: Banc X IVE 


Few to proportion the Sins. Declation. to any other Meridians 
Diſtance front that, for-which theſe Tables were Calculated: 


T. Yes, of: very great uſe, chiefly whgn the Sun is near the Equi-- 


S ] S this of e091 to Pilots, or any that:'Commands a Ship-?: 


noctial-- and therefore if you be under a Meridian far diſtant from 
thatfor which-your Tables were Calculated (as for Example : 50, 


60, 70 Degrees or more) yor-muſt Correct your Tables, (of the Suns. 


Declination.) and you are to conſider if you: are Eaſterly , or Weſterly 
from the Meridian, for which your Table is Calculated; alſo if the De- 

ination of, the Sug jncreaſes or decreaſes, that you. may not miſtake and 
make an Adition for a Subtraction, or a Subtraction for an Adition. 

S. When is it that the Suns Declination increaſes ? 

T.. The Suns Declination increaſes whilſt the Sun is: a going:from the 


EquinoQtial- to the Tropicks, (that is to ſay, from: the 10th. of March . 


to the 11th: of Fure, and from the 12th. of Seprember to the 11th. of 
December, ) butit decreaſes whilſt the Sun-is a going back from the 
Tropicks to-the EquinoCtial (that is, from the 1 1th. of December to the 
roth. of arch, and from the- x1th; of Fane to the 12th. of September. ) 
This being underſtood, . 1t-will be eafie to Correct-your Tables after -the 
fallowing Examples. 

| -Exampls 1... 


s 


- 


* 


- 


eAdnjy you-wouldknow the Suns Declination on the 13th. of March, 1685. . 


Your Ship-being then in 12 Degrees of Latitude North, and. 309 Degrees 
of Lomgttnde (Weſt. ) Ti. 


0 


Firſt, you muſt conſider that your Ship is-Weſterly from-the Meridiarr + 


of the. Lizard, for which your Tables-were Calculated , and therefore: 


” 
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the'Sun will come to it later than tothe Meridian of the Lizard, for if 
the Sun riſe Eaſterly , and-continue his ordinary Courſe Weſterly , he 
muſt needs come ſome hours ſooner to the Meridian of the Lizard, than 
to that your Ship is at, which will be the-cauſe that the Suns Declination 
will not be ſo great at the Lizard as'where'your Ship is, *becauſe that all 
the time that the' Sun hath'been a going from' the Meridian of the Efzard, 
to your preſentMeridian, he hath moved (in theEcliptick ) more Nor- 
therly,” and ſo being further off- from the Equinottial, his Declination is 
increaſed ; from whence it followeth,” that you muſt ' add ſome- Minntes 
proportionably to the difference between the Declination for the day 
of Obſervation, and that for the day following, (that is to ſay, between 
the Declination of the 18th. and 19th. of Arch, ) "which is eafily done 
with a Rule of Three. 

But when the Suns Detlibation. is decrtaſfig, you muſt ſubtraCt pro- 
portionably to the ſame difference: This being underſtood, we will now 
come to the Practice of what I have propoſed, Thus : : 

- Firſt, find the Uifference of Long} between the Meridian of the 
place, for which your Tables wer Calculatedzand that, where you-ſuppoſe 
your Ship to be. SF 


Longitude of the Lizard . ' . '. "© 19/8, 47 Min.” 


, 360 ” *' ©0 

Sorin 

| Rt 6 37. $7 
Longitude my Ship is in, Subtratt . . 3p .00 
Difference in Longitude . . « \,''. 72 _ 37 


Find out alſo the difference between the Swtis Declinatior on the'rBth, 
and 1gth. of March, 1685. "9 
Declination on the 18th. of 'farth, .. . "3 Degk 24 Min. 
and on the 19th. of arch. /.c 38 47. 


| : . . ee bad. +. ' 2 OO ——— 
_ "Diſference in Declination . «.- |. » , Oz {4 23 


Then ſay, If 360 Degrees (that the Sun runs through in a'day) gives 
23 Minutes (differ.) What will 73 Degrees:(difter:in-Longit.) give? 


If 360 Deg. give 23 ;: What3 ? 


146 ' 239 
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- Awyou Rez there willicome almott 5 Minutes, which heingadded to 
Degrees 24Minutes; the: Suns Deciination:(on the. 1.8th.of Adercb;1 685, ) 
comes. 3 Degrees: 29: Miuutes-for, the: Declination of: the Sun. at: Nbon, 
rabepe-my.Stiip 15that day-by Reckouing; that is:to ſay, in: 300-Degrees 
ef Lavgitude(Welt.): | K 32 | 

S. Why do you add 360 Degrees to the Longitude of/the Lizard ? 

T. It is, becauſe the Longitude that my Ship is in is greater than the 
Longitude of the Lizard, from whixh.it cannot be ſubtrated without 
adding to it the 360 Degrees of the Circumference of the World. 


ID) | Example. 2+ 


The 28 of Auguſt, 1686. Sailing along the Coaſt of Florida, and finding by 
»1y Reckowing #6 bearrivedin 282 Degrees:30 Minutesof Longitude(Weſt : ) 
T deſire to know the Suns Declination - Noon ) in the ſaid place ? 


Now that the Declinagion decreaſes, remember you muſt ſubtra&t 
from the Declination of the day given, what the difference of the two 
Meridians give, far;ahe Suns Declination will naw. be leſs, whenithe Sun 
comes to your (preſent) Meridian, then your Table ſheweth you. 


| | tee = 360 SY oO 


; | PT EPIIs 4. 37 
Longitude of myShup; Sabtr.... . . Þ 2892 30. 


Difference in Longitude: . . . . . ogo 07 
Declination ofthe 28th. of Au uſt, 1686. .. 5 Deg. 56 Min.. 

 Declination ofthe 29 of Auguſt RO, 33. 

Difference in Declination . . . . © 23. 


I& 360 Degrees give 23 Minutes: What will go Degrees: (of: diffe-- 
rence in Longitade) give?  - BE 


If 360 give-23.: What g@? 


go 
360) 2070 (5; 207Q: 
1270 | 
xs Deg. 56 Min.. 
O- 6. 


wamS ... 5} < 
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You ſee that go Degrees (difference in Longitude) give 5 Minutes 45 
Seconds , or almoſt 6 Minutes, which being ſubtrafted from:5 Degrees 
56 Minutes (becauſe the Suns Declination decreaſes) remaineth 5 Degrees 
50 Minutes for the Declination of the Sun at Noon, the 28th. of Auguft, 
1686, where I reckon my Ship to be; that is, in 282 Degrees 30 Minutes 
of Longitude (Welt.) | 31 | 


Example. 3. | 
The 3oth. of Anguſt, 1685. Sailing in Latitude North, and finding by my 
Reckoning to be arrived im 298 Degrees 20 Minutes of Longitude ( Wl :) 

1 deſire to know the Suns Declination at Noon on the ſaid place ? 


Longitude of the Lizard - - + -+ -- 12 Deg. 37Mi.- 


13S FHP i 372 = 
Longitude of my Ship, Subtract . . . 298 20 


Difference of Longitude... . . .. . : 074 — 17 


Declination of the 30th. of Auguſt, 1685. Ro Deg. o5 Min. 
Declinationwf the 3 1th. of Auguſt ',, ,. 4 | 22 
Difference in Declination . . . . © 23 


If 360 Degrees give 23 Minutes: [What will 74 Degrees give? 


Þ i. 123 " 
Þ . . . . . St; ht » : 
36c) 1702 (4. 222 
262. i 
Dus _ 


; hk . WUTICHU; 35.4 4 - $# DW 364 1 VÞ WA 
And there will come almoſt 4 Minutes 45 Seconds, and ſo. we may 
count. or reckon 5 Minutes ; which: being ſubtrafted from 5 Degrees 5 
Minutes, remaineth 5 Degrees for the Suns Declination at Noon, as was 
required. 


Exariple- 4. © 


The 13th. of September, 16840 my Ship being then Southerly from the 
Equinotthial , (or in South Latitude ) and by Reckoning in 112. Degrees 40 
Ainutes of Longitude Eaft : I deſire to know the Suns Declination at Noon 
in the ſaid place ? bh. 


Now that my Ship is Eaſterly from the Meridian of the Lizard, it 
will be ſooner Noon to me, thag to thoſe. that dwell under the Meri- 
dian of the Lizard; from whence it followeth, that the Sun is not de- 

| _ clined 


Boox IVe fr NAVIGATION 


269. | 


— 


clined ſo much as my Table ſheweth (on the propoſed day) and therefore 
I look for the Declination of the 18th. and 17th. of September, (in the 
Leap-year) which I find to be 2 Degrees 24 Minutes, and 2 Degrees 1 
Minute , which being-ſubtraCted one from another, there remaineth 23 
Minutes , for the difference in Declination , and fince my difference in 
Longitude, is of 100 Degrees 3 Minutes; I ſay as before : 


If 360 Degrees give 23 Minutes: What will 100 Degrees give? 
100 360) 2300 (6 


140 


2300 


And it will give 6 Minutes, which being ſubtra&ted from 2 Degrees 
24 Minutes, the Declination of the 18th. of Seprember, 1684. remaineth 
only 2 Degrees 18 Minutes for the Declination which was. required. 


Example F. 
The 22th. of Auguſt, 16347. my Ship being then in Sonth Latitnde, and 


Reckoning in 95 Degrees 4.5 Minutes of Longitude (Eaft - ) 1 deſire to 9 
the Suns Declination at Noon, at the ſaid place? © | 


Longitnde' of my Ship 98 Deg. 45 Min. 


Longitude of the Lizard . . . . 12 37 
Difference in Longitude . . , . . $6 o3 


Declination of the 22th. of Auguſt, 1687 . 8 Deg. 15 Min. 
Declination of the 2 1th. of Auguſt. . . 8 36 | 


Difference in Declination . . . . . © 21 


If 360 Deg. gives 21 Minutes difference ; What will 86 Deg. give? 
6 Ll . 21 wx | 


| —————_— 


. ..-.-.360) 1806 (5 86 © 
1506 


And it will give 5 Minutes, . which I add to the 8 Degrees 15 Minutes 
Bectination, the 22th. of Auguſt 1687. For as. I am Eaſterly of the Me- 
ridian, for which my,,Table was Calculated, andthe Suns Declination 
decreaſes, it is 5 Minutes more where my Ship is, than my Table ſhew- 
eth, (becauſe the Sun is not yet come.-to that Meridian ) aud fo there 
will come.3. Degrees 20 Minutes for the Declination of that day, in the 
propoſed place. . . | , | 


Nn 
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E PROP. XV. 


How to work your Obſervation from the oth. of March , 
to the 1 2th. of September , when you ſoil in Latitude 
North. Ws | 


L.wS there not certain Rules for to know when I muſt add the Suns; 

Declination to my Obſervation ? 

T. Yes, and to know it, remember that from the roth. of arch, 

to the'42th. of Seprember, the Sun hath North Declinatian, becauſe 
what all that time he is on the North ſide, or Northerly of the Equi- 
nottial, and'therefore if in that time you are ſailing in Latitude: North, 
you are to add the Suns Declination to the Complement of his Altitude 
that is to. ſay, to the Degrees and Minutes that you find the Sun diſtant 
from your Zenith-, when. he is on your Meridian Southerly from your 
Zenith , for if yow-had ſailed ſo near the Equinoctial,.that the Sun ſhould 


' be en the North of your Zenith, ( and this ſhadow ſhould fall Southerly ) 


then. inſtead of adding the Suns Declination to yorr Obſervation, you 

wwſt fabtract the Complement of the Suns Altitude from his Declination,, 

3nd the remainder will be your Latitude, or diftance of your Sfp from 

thc EquinoCtia l. | 

xy Example 1.. 

e1dmit my Ship at Sea in Latitude Nerth., and the Sun 35 Degrees 30 
Afinutes diſtant from my Zenith, whoſe Declination us at that time 11 
Degrees 30 Adinutes North : I demand the Latimude of the place , the Sun 
being then-South from ny Zenith ? | 


The Complement of the Suns Meridian Altitude, 
or Zan itance 8. . .. - « +« +» | - $4 Deg. 30 Min 
The Suns Declination North, add .. .. .. +. 1t 30 


Ehe Latitude of the: place is... . . . 47 oo Northz. 
Example 2.. 


Ay Shit heh mn 1, 4 ads North; ardithe Stew29- Degrees'2p Afintes from: 

2 Aeatth, whoſe eclinatien 55 4 Degrees 2:7 Minutes North, the. Latimde: 

-,, required, the Sax bejug thei South Fit my Zenith | | 

. - Diſtance of the Sun from my Zenith 7 .. .. 27 Deg. 20Min. 
Decfination North, ada CS ec 9 + mm... 

Eke Latitude Iamin . . þ - - 3B 45 North:. 


* 
Sf 
* 


Br 
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Example 3. 


The 15th. of Auguſt, 1685. my Ship being in Latitude North , _w the Sun 
44 Degrees 45 Minutes diſtant from my Zenith, the Latitude 5s required , 
the Sun being then South from my Zenith ? 


Diſtance from my Zenith WW) 44 Deg. 45 Mia. 
Declination North, add . ;: . . 10' ; = 
The Latitude my Ship is in . $5 19 North. 
Example 4. _ 


The 26th. of May, 1686. my. Ship being then in Latitnde North, and the 
Sn 10 Degrees 20 Minmes diſtant ; on my Zenith, the Latitude of the 
place is required, the Sun being then North from my Zenith ? 


Advertiſement. 


| here what was told you (page 270.) that when you are in 
Latitude North, andthe Sun is North from your Zenith, you muſt 
ſubtraCt the diſtance of the Sun from your Zenith (or the CO_—_— 
of his Meridian Altitude) from his Declination, and the remainder will 

be the Latitude you are in. FO I | 


9. SY 4 | l a ; PEE : 
Declination North of the Sun ... . . . 22 Deg, 41 Min. 


Diſtance of the Sun from my Zenith, Subtra&t 10 an-_;- 
: - mann wu annnataal = we. 
- The Labitnde Fam in . - . <« +: x2 21North. 
| Example 5, 


The 18th. of June, 1684, my Ship being then in _Latitade North, aud the 
Sun 14 Degrees 30 Minutes diſtant from my Zemith, the Latitude of the 
place is required, the Sun being then North from my Zenith ? 


' Declination North of the Sun . . . . . 23 Deg. x9 Mtv. 
The Difftance'of the Sun from my Zenith, Subtr. 14 *' 30. 


- The Latitude required . . . o8 49: 


Example, 


7s The Wſerf fu Inſtruments ae propor Bpox.1V; 


-—— 


Example 6. 


The 1 9th. of April, 1635. ary Ship being in Latitude North, ang the Sun 
on my Zenith, the Latitude 1 am jn # required ? F 


Advertiſement. 


INCE the Sun is on my Zenith, his Declination muft needs be my . 

Latitude : Therefore, 1 look in my Table for the Suns Declination 

( on the propoſed day) which I find to be 14 Deg. 48 Min. North, 

the Latitude my Ship is in, the Suns Declination 1s the requir'd Latitude 
14 Deg. 48 Min. North. POT On 


S.: How ſhall know the Suns diſtance from my Zenith, by the Suns 
Meridian Altitude ? 

T. You ſhall know it by ſubtracting the Suns Meridian Altitude from 
go Degrees, and the remainder will be the Suns diſtance from your Ze- 
nith. | wh. & £ % 4 


— 


— il "d 


PROP. XVL | 7 


——_— 
- 


Hew to vork your Obſervations 'in Narth Latitude”, from 
the 12th. of September, to the 10th. of March. 
12th. of Seprember to the 10th. of arch, the Suns Declina- 


"W 
nation is South; and therefore-if in that time you are fai- 


Ying in Latitude North, you are to ſubtra& the Suns Declination , from 
the Complement of the Suns MeridianAltitude, which: is the diſtance of 


HAT Rules have you for this? © 
T. *Fhisis bhe Rule ; . you are to remember that from the 


the Sun from your Zenith. © 
| Example Ts 
9 OY i & Wan He 205 33 if gon HT nom ogg 
The 39. of October a ;16B7,, my; Ship being then in. Latitude North, and the 
Sun 52 Degrees 20 Minutes arſtant *u my Zenith, the Latitude of the: 
place is required ; the Sun being then South- from my Zenith ? 
Diſtance from my Zenith . . . . . $52 Deg. 20 Min. 
Declination South, Subtratt . - . . o7 54 
ans The Latifudd*. . .... 66 26 North. 
Ex 
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Example 2. 
The 12th, of February, - 1683. my Ship being 1 Latitude North , and the 


Sun 45 Degrees 20.Mmmes aiftant from my Lenith, the Latitude # required, 
the Sun bemg then Southerly from my Zenith ?'. - ' _ 


Diſtance of the Sun from my Zenith . . 45 Deg. 20 Min. 
Declination South , Subtrat. .. . . . 10 c 6 


The Latityde] am in',.. '. 35. | 14 North. 


Take notice here, that if the Sun haye no Declination, his diftance 
from your Zenith is your Latitude, which is North, if the Sun is Sou- 
therly from your. Zenith, and South if the Sun is Northerly:from you; 
this is ſo plain that it needs no Example. +. © - | 


How to work your Obſervations im Latitude South: 


* Tf Youre to obſerve the ſime Rules-in.Eatitud& South, 
as you have done in Latitnde North ; that is to fay, thar it 
your Ship is in Latitude South; and the Sun Northerly from 

your Zenith, and his Declination be South, you are to add. the. Suns De— 
clination to the Complement of his Altitude or diftance from your Ze-- 
nith ; butHf the Sens Declination is North, and you be in Latitude South, 
then you are to ſubgract. from. it the;Suns Declination : Beſides, alfo if | 
the Sun is South from your Zenith, and his Declination be South, (whilſt 

you are in Latitude South ) you are to. ſubtraCt the Complement of the: 
Suns Altitude from his Declination, ggd the remainder will be your La-- 
titude.z. as the following. Examples wk make it plain vo yau... .. -- | 


"W: A'T Rules muſt T obſerve, being in Latitude South? 4 


Example 1.. 


The 16th. of February,. 169 E. -oy Ship being 7A Latien Soath ,. aud the Sim 
20, Degrees 15 Mimutes diftant from my Zeuith, the Latitude #5 required.,. 
Smr being then Northerly from my Zenith ? © © 


Diſtance from-my Sudd i = Deg. 15 Min.. 
. . DeclipationSouth,add.., . . . . o8 20. 


_ ThelatitydeLam,ia,.,. . . 28 35 South | 
xm 
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Example 2. 
The 4th. of November, 1684. my Ship being in Latitude South, ard the 
Sun 18 Degrees 10 Minutes diſtant from my Zemth, the Latitude 15 re- 
quired, the Sun being then Nertherly from my Zenth ? 


Diſtance from my Zenith , . . . 18 Deg. 10 Min. 


Declination South, add . . . . . 18 35 
The required Latitude ... . . 36 45 South. 
Example 3. | 


The 2d. of December, 1686. my Ship being in Latitude South., and the Sun 
12 Degrees 4 Minutes diſtant from my Zenith, the Latitude u required, 
the Sun being then Southerly from my Zenith ? 


1 Advertiſement. * 


Emember here that when you are in Latitnds South.,, and the Sun 

is Southerly from your Zenith ( or that you are between the Sun 

and the EquinoCtial) you muſt ſubtra& the Complemeyt of the Suns Alti- 

tude (that is to ſay, his diſtance from your Zenith) from his Declination, 

- and the remainder fhall be the.Latitude of the place, as you ſte by this 
Example. .. Sh 


Declination South of the Sun . .. . 23 Deg. 12 Min. 
Diſtance from my Zenith, Subtraft . 12, o4 
The Latitude . . . 2x2 o8 Sonth. 


4 . 


Example 4+ 


The 15th. of November, 1684. #y. Ship being in Latitude South, and the 
Sun 8 Degrees diſtant from my Zenith Southerly : The Latitude « required ? 


Declination South ... . . . . 21 Deg. oz Min. 
Diſtance from-my Zenith, Subtract ' . 08 ' oo 


The Latitude Iamin . + - 73 63 South. 
Example. g. 
The 8th, of February, 1687. the Sun being on my Zenieh:; The Latitude 
| I am in t required 7 
(Remember 
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(Remember here what was ſaid (or told you) pag. 252. that when: 


the Sun is on your Zenith, his Decligation Is your Latitude.) 
Anſwer. Since the Suns Declination 1s (on the propoſed day) 11 De- 
grees 27 Minutes South : The Latitude | am in is South 11 Deg. 27 Min. 


Example 6. 


eAdmit the Sun is 18 Degrees 15 Minutes dfpan; from ay Zonich Mather, 
and that he hath no Declination (that day: ,) The Latitnde is required ? 


Anſwer. Since the Sun hath no Declination , his diſtance from my. 
Zenith is my Latitude; and therefore I ſay, that the Latitude 1 am in is 
x8 Degrees 15 Minutes South, {ince 1 am to the Soutkermoſt of the Sun, 
who then is on the EquinoCtial. > 6 | 


EXA9PE7, 12109 $i. 7 


The 24. of May, 1685. being at Sea in- Latitnde South, 'and tha Sun e.2. 
' Degrees 30 Minutes diſtant from my Zenith, the Latitude # required x the 
Sun being then Northerly from my Zenith * 


HdVrtiſement. 


; Emember now that the Declination is N orth, and you are ja Tati- 
R tude Sonth : Therefore ſubtrait the Peclination from the Suns: 


diftance from your Zenith, and the remainder, will be your diſtance frotw 


the Equinottial ,, which Is your Latitude. 

Diftatice from my Zenith” .* . « 52 Deg. zo. Min. _ 
Declization Nerth, Subtract . . . 18 24 
Latiende South -' — +» - © $6 06: 


Example S. 


> 


The 24th. of Auguſt, 1684: being at Sea in Lavirade South" unit the Siem 36: 


Degrees 20 Minutes diſtant from my Zenith Northerly : The Latitude. is. 
required * | 14 BY 


Diftance from my, Zenith - ,. --. - ,36.Deg, 2o:Mm. 
eclination North, SubtpaGt '. ©. "a7 as 


Ts 
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Advertiſement. 


T*AKE notice, that if the Sun is on your Zenith and have no Declination, 
you are on the Equinoctial. . _. h 
S. How ſhall I know if the Sun 1s exa&tly on my Zenith, or what ſide 
of it he is of, being nearitr? ., -. | 
T. The beft way to know it then, is with the Sea, Compaſs and Thread 
faſtened 'dver the Glaſs, (already Treated of in the 6th. Propoſition of 
the Third Book). which for this, is to be uſed thus: When you perceive 
by your Obſervation that it is Noon, or the Sun is on your Meridian, 
diſpoſe'your Compals ſo that the Thread be Eaſt and Weſt, and if its 
ſhadow falls exa&tly upon the Point of the ſocket, and upon the Eaſt and 
Weſt Point of your Compaſs, you may conclude, that the Sun is on your 
Zenith, but if it do not, mind on what fide the ſhadow falls in retpect 


of the Eaſt and Weſt Point of your Compaſs; (that is to ſay, if it falls 


Northerly, or Southerly.from it) for that will ſhew you if the Sun is 
South or North'from your Zenith, ſince the ſhadow falls always on the 
contrary ſide the Sun is of. | 


Advertiſement. 


AID notice, that if you- be where the Sun doth not ſet (as 
within the- Artick or Antartick Circle) and there would obſerve 
the height of the Pole by the, loweſt Altitude of the Sun; (tharis toſay, 
wheti the Sun is ofi:your Meridian, under the Pole) add. the Complement 
of his Declination ( or Pole diſtarice Y to the Suns loweſt Altitude, and 
you ſhall have the height of the Pole , . (which. is. always. equal: to your 
diſtance'from the*Equinoctial.) * MM NET Bowe 


- = 
» 


- Example.. 

The 20th. of June, 1684. being. at Sen where the Sun doth not ſet ,- I obſerve 
(at Admght ) the Suns loweſt Meridian Altitude , and find it to be 8 De- 
grees 40 Minutes 3 The height of. the, Pole isrequired 7.00 


The diſtance of the Pole from the Equinodtial goDeg. '50 Min. 


The Suns Declination, Subtract . . . . 23 423 
The Conpt. of the Suns Derlima. (or Pole diſtance 23 66.-. -:1 48 North. 
To whichadd the Sits Meridian Alt. under the Pole 08 40 


The kgightof the Pole Artick ls the Latitude Tam in "T5 28 


—_— c  £ 


Advertiſement. 


T* K E fietice, that when you obſerve the Suns loweſt Altitude (undet 
the Pole) it may be Midnight. to thoſe who dwells under the Me- 
ridian, for which your Table of Declination is Calculated ; and therefore 
it is neceſſary to Correft-the Declinatton ſet down in the ſaid Table, be- 
cauſe of the 12 hours difference from Noon to Midnight, 'for-it is certain 
that the Declination of the Sun at Midnight cannot be the ſame, being it 
was Calculated but for Noon; ſince then, the Sun hath increaſed or de- 
creaſed his Declination half a day more than your Table ſhews, you muſt 
needs Corrett it; but firſt, you. are'to conſider how far you are to the 
Eaſt or Weſt of the Meridian, for which your Table is: Calculated ; and 
if the diſtance is confiderable, (which you may know by. the difference in 
Longitude) you ought to Correct the Declination according to the di- 
reCtions in page 265. and that not only for the propoſed day, but alſo 
for the day next before it. \ 

Then for the 12/hours (from Noon to Midnight) take the difference 
between the Declinationof the propoſed day, and that of the day before, 
(by ſubtraCting one from another) and if the Declination increaſes, add 
half of that difference to the Declination of the day before the propoſed 
day ; but if it decreaſes, ſubtraCt it from the ſame from the Declination 
thereof, and the remainder will be Correted Declination, as by the 
following Example. | | En ET 

S. Is this always to be obſerved ? | | os Sg 

T. Yes., when you will know the height of the Pole or Latitude, by 
the loweſt Meridian Altitude of the Sun ; except it be about a Fortnight 
after the Solſtice or 11th. of Fune, becauſe then the Sun moves ſo ſlowly 
in the Ecliptick, that his Declination changes but little in a day, and ſo in 
12 hours cannot cauſe any errors worth taking notice of, no more than 
when you are only 20 or 30 Dexprees to the Eaſt or Weſt, from the Me- 
ridian, for which the ſame Table was Calcplated ; for-ſo little difference 
requires no CorreCtion, chiefly when the Sun is near the Solſtice, and there- 
fore will take no notice of it in this Example, ſuppoſing we are but 25 
Degrees diſtant from the Meridian of the Lizard. 


Example 2. 


The 19th. of July , 1684. 7 obſerve the Suns loweſt Meridian Altitude, and 
find it to be 10 Degrees 15 Minutes, the height of the Pole is required ? 


Since the Suns Declination 1s Calculated and ſet down in my Table but 
for Noon, which in theſe Parts happen, but when the Sun is South from 
my Zenith, and that notwithſtanding for all that, he is North from it 
at the time of my loweſt Obſervation, _— is the true time of Midnight 

0 to 
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to thoſe who dwells in a Paralel Sphere, or where the Sun riſes and ſets " 
it followeth , that for to find the Suns Declination at that time, which 
is 12 hours before what is call'd Noon, I muſt look for the Declination 
of the 18th. and 19th. of Jul 4 which is 18 Degrees 52 Minutes, and 1$ 
Degrees 37 Minutes , that I fubtra& one from another, and there comes 
for the difference 14 Minutes, whoſe half (4 Minates) I fubtract from the 
Declination of the 18th. of July, 18. Degrees'51 Minutes, (fince the Suns 
Declination decreaſes) and the reniainder 13 __—_ 4 Minutes, 1 15 the 


= H—— at that time. 
See the Praice.. 

Declination of the 18th. of Fu, vs - 18 Deg. 51. Min. 

- Declination of the 19th. , . - 238 37 
Difference in Declination q - «0 38 | 
Half of that Difference . . . ca o7 Min. 
-Declination-of the 18th. of Fuly, _ 23 Deg. 5b Min. 

Half of the difference, Subtratt, .. . . oo 97 


Declinationof the 18th. of Fuly, at Midnight 3 T Nonth. 


| Now. that 1 know the Suns Declination, and his loweſt Altitude, it is. 
eaſic to know the height ef the Pole, there being no more todo than in 
the precedent Example; that is, to{ubtradt this Neclinatioan from go 
Degrees, andtoadd the remainder (Which is the Complement of the Suns 
Declination) to the Suns lawelt Altitude, for theſe two Es 
together , will ſhe. you the height of the Pole required. 


Diſtance of the EquinoGhial from = ach 99 Deg. 00 Mig. 
The Declination , SubtraCt. 18 44. 


 — 


Complement of the Suns Declination TT TO. 
The Suns loweſt Meridian Altitude, add. 10 IF 


The height of the Pole . . . . . 81: 31 


' On Latitude I am-in , out of which yay. muſt allow for the. refraction 
as 3s before. direfted. 
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How to work yorr Obſervation made at any Stars 
that riſe and ſet. age boa 


$. HAT Rule do you Gre me fr EA . 

T. The very ſame that I gave you for the Sth, there be- 
ing no difference (but in the Declination) if the Star which 
you obſerve at riſing: Therefore obſerve this General Rule. 

The Declination which is of contrary; Denominatiod ; as: for! Exaniple , 
which's South when, you arein Latitude North;i or North when you arc 
is Latitade South, is to be fubtratted from the Complement of the 
Meritiza Altitede, or diftance of the Star from your Zenith. but if the 
Declination is North, when you are in Latitude North, or Sooth when 
you are in Latitude South, you are to add it to the Complement of the 
Star Altitude, except you be between the EquiacCtial ms the Star ;-or 
the Stars Declination 1s greater then its diſtance from your Zenith, for 


then you mult ſubtraCt the Complement of the Stars Altitude, or Zenith 
diſtance from the Declination of the ſame Star, and the remainder will 


be the diſtance of your Zenith from the EquinoCtial, which is your Lae 
£38 A | ? Exampls To | £ 
Being at Sea in Latitude North, I abferve the Great Dog Sixiug as the Meri- 
dian, and find it 48 Degrtes 30 Minutes diſtant from my Zenith S outherly , 
and his Declination 15 16 Degrees 15 Minutes Sontherly : The Latitude 
is required? £0 : 8 
-Diſtanee of the Greae Dog from my Zenith'' 48 Deg, 30 Min, 
Declindivr/ South} Subrratt'' 54 01 
| Latitude North .... mf 32 5 p 


Example 2. 


fs py Zo the Meridiats, and find jt 40 Degrees 


s Minutes diferit from ny Zevith, Spnebierly ,. and; (ts Declinmivn 4s 8 
ggrees. y Aanwes Northerlys "The Latimde is required 8 
| Fiſacceef the Eagles Hear; from my Zenith: 40 Deg. 35 Min: 
bk lination.N : , add 396; ;:1'*,-& ,013 IV 10/1 409$-... ?..L 
_ —— Thekatude Famin -« 3+; 48: ;: 38 North. ' 
Z —_: E x- 
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7 ., Example 3. q 


Being at Sea i Latitude North, I obſerve the Star Capella, ( on the P, 
ridian) and find it 26 Degrees 20 Ainmes. diftant from my Zenith Ner- 
therly, andits Declination js 4.5 Degrees 38 Minutes Northerly : The La- 
titude is required ? BY oath S144 9 T1 


Declination North . UE INDIT ET IIS 45 Deg 33 Min... 
Diſtance from my Zenith Northerly, Subtr. 26 20 


The Latitude” \ ..- ..- ..-19  18Nonth. 


_- "Ehe-fame: may. be underftood of the Stars you obſerve at. in Latitude 
South, foras youſee id is the very ſame asto the Sun, except this, that you 
eantiot vbferve their Altitnde by their ſhadow as to the Sun; but in all the 
reſt it _is the ſame, therefore look over for further inſtruction what hath. 
Heen aid of the, Sun, for Fknow no difference but in the Name.. 


#543. 2 
1 ' OP , ®; 
- + #Y # ww SS a bY TY” _—" > kd 4 p- LEA” a _ _= ——_—_— . 
.  %. i v & _ 
» > isks % *3 3 by 
Dc 1 Þ-*R Q-P:'X1X 
: oO... o. 


How to find the height of the Pole by the hi cheſt and loweſt 
Meridian: Altitude of the Stars , (that doth not ſet) whoſe 
 "Declinationor Polar diftance is ſet diwn in-your. Fables, 


'*H AT. muſt I'do for to know. the height of the Pole,.by the- 

/- higheſt Meridian Altitude of a Star, (near it? ) 

©- -£:; I& yat:abferve the Meridian Altittide ofa Star, when 
- ; IE 1s above the Pale, whoſe height you would know:, you- 

moſt only-fubtract-the Complement of-that Stars Declination from its. 

( higheſt X Meridiafr-Altitude,” and the remainder is-the. height of: the- 

Pole. 


BY 


© 4 Drpree? 4 2: yr (p65 BY n 463) | | dian above rhe Pole 
and find its iebtezobe 62'Depvets'r'z fArting Phe Latitude is required 7 | 
The Diftincefromtlie EquinoRtial to thePole -.) go Deg; oo Min. 
Declin&ion Nortlvof the-Star, Subtraft 3.4 yp ut gat 
Complettent of the Declinationj of tiſlancedfthe- 1h © 28. 
_ Star. fromthe Pole. The 


. l x 
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The Meridian Altitude of the Star : £75 Deg. 12 Min. 
The Complement of its Declination, Subtra&t 14 28 


The height of the Pole or LatitudeIamin . 47 44 North. 


Example 2. 


eAdmt that I ob erve the Cocks Foot (in the Croſs ers) dies it 1s 6n aa Ne-- 
ridian above the South Pole, and find its Altitude to bs 5g Degrees 50 
Minutes ,' his Declination being then 61 Degrees 17 Minutes Sout fb: The 
Latitude i is required.? 


Diſtance of the Star from the Pole ; ;. .. ; 28 43 
The Meridian. Altitude of the Star . . 1 
Diſtance of the Star from the Pole, Subtract . 36 43 


The height of the. Pole. or Latitude. . . . . 31 07 South. 


You are to take notice, that the Stars which: do novſet,, comes alſo- 
to the Meridian under the Poke, and ther their Altitude is the leaſt of all,, 
for to know when a Star draws near the Meridian under the Pole, take: 
a-Plummet (or Thread with Lead at the end). and hold it fo, that. it. cuts 
the North Star in the middle, and if the Star you will obſerve begins to 
draw. near the Thread, it 'will not- be far from the Meridian ;: obſerve: 
then its Altitude ſeveral times until you find it aſcend or riſe, for the leaſt. 
of all will be the Stars Meridian Altitude,. to which if yon add the Com- 
plement of its Declination or Pole diſtance, you ſhall have the _ of. 


. the. Pole.. 
offs for Example. |; 
eAanit that. 1 obſerve Fu wpper of the two: foremoſt Stars of the Squart i the 
Great, Bear , when it is on the. Meridian under the Pole, and ford its db-- 


titude to be g Degrees 10 Minutes, its Declination being then 63 Degrees- 
28 e Minutes North; The Latitude or height of the Pole is required ?: 


Diſtance of: the Equinoctial from the Pale, , _ 90 Deg; gta. 


Declination of the Star, SubtraCt. , . : oft 5 ol BT} «1 28; 

Diftance of theStar from thePole *, \ Y vt320 s. T7 32 
The Attitude ofthe Star: gh 97; og Deg; 16M 
Diſtance from-the-Pole,. add - '2 32. 


Thebolahe6t the Pole, oath ii 75, wer North.. 


K { &. 


| EE—C— 
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Example 2. 
The Cocks Foot , whoſe Declination 5s 61 Degrees 17 eAdinutes Southerly, 
being on the e Meridian under tbe' Pole to Degrees 40 eMinnues above rhe 
Horizon , the height of the Pole is required ? 


ga Deg. oo Mia... 


G5... : ' xp 

Diſtance of the Star from the Pole . . 28 43 
The Attitnde of the Star , add —_—_ 40 = 
Height of the South Pole or Latitude Iamin 3g 23 — 


Suppokn you have hallowed for the Refrattion, as you were diewited 
Page 37 of the Second Book. 


Mn 
A 


PROP. XX. 
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\ Elew- to know to find the height of the Pole by the Stars 


{ chat doth 'ot- fet } without their: Declination or Polar 
$S. Y S there no way to find the height of the Pole by the Stars, with- | 
out their Declination or Poke diſtance ? | 
T. Yes, for if you obſerve the higheſt and loweſt Meridian 
4:35 Altitnde of # Star that doth not ſet, und-ad& them together, the 
helf of the Sym wil be the heiphe of the Pole: MIT x 


Example. 


Admit that by ſoine aceKleft of « Seafire, Nats, or atty other , you 
have loft your Fables of Declination, and yet wonkd find now (by the 
Stars) the beighs of the Pole; youmuft firſt obſerve the higheft Meri- 
dian Altitude of a Star that doth not ſet, to which we'll ſuppoſe thee 
clear of the Guards, whoſe Meridian Altitude above the Pole: I find to 
be 62 Degrees 12 Minytes, then £3 hours after I obſerve again when 
the ſame Ster-is-ot the Meridian under the Pole, and find its loweft 
Wiktates, which bemp add&d to its higheſt 


Altitude tobe 3 3 Degrees 16 


Altitude 62 Degrees 12 Minutes , comes g5 Degrees 28 Minutes, whoſe 
þ an Degrees 44 Minutes is the height of the North Pole, or Latitude 
my Ship 1s IN; ; : 


The 
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wellio Latitade South, as inLatitude North, os | 

But take notice, that for to ſucceed in this PraCtice, you muſt not alter 
your Paralc[ till both Obſervatians are made, for if you ſhould fail by 
any other Rumb than Eaſt or Weſt, it muſt needs cauſe fowe error , 
which will beſo mach the greater the further-yon are (from the Paralel of 
your firſt Obſervation) when you obſerve the loweſt Altitude of the Star. 


PROP. XXI. 


Of the North ( or Pole ) Star, with a Table of its Diſtance 
from the Pole Artick , for the four chief Points of the 
Compaſs the Guards are upon , with the way to know when 
the Guards are on each Point of the Compaſs named onthe 
faid Table. 

S. ! HY do you call it North (or Pole) Star ? | . 

T. Becauſe it is the.neareſt Star to the North Pole.. 
S. Is it not. on the very Pole it {clf ? 


T. No, for it. is 2 Degrees 22 Minutes diſtant from it,, 
and hath been at a greater diſtance, however it will be nearer and nearer: 


'till the Year 2100. when it will be leſs thanz30 Minutes diſtant from-the 
Pole, but then after that will move further 2nd further from it, fo that: 


in the Year 12700. if the World: laſt {o. long, it will be 4& Degrees- 
diſtant from the ſaid Pole, by which you may underſtand thatit is the- 
Pole Star, but by chance, ſince it is but by its-own proper. motion from: 
Welt to Eaſt (as the Zodiack moves) that it comes to be ſo near.it only. 


for a time, | 


S. Hath the Pole Star any motion from Eaſt to Weſkzas other Stars have ?- 
T. Yes, - but not ſo ſwift, for as the Circle that it deſcribes about the. 
Pale is very little, it moves more ſlowly to-finiſh it in 24-hours, ( as-all. 
the other Stars do theirs) from whence it followeth however, that. it. wilt. 


be ſome time above the Pole, and ſome time under it. 


'S. By what, do they commonly know, when the North-Star: is: above. 


er under the Pole, or even withit? h 
T. It is commonly known by the Point: of the: Compaſs,. that: the 


brighteſt of the Guards is-upon (in reſpe. of the North Star): but I: 
cannot recommend. it to you, becauſe of. the Excentricite. of. the. North . 
$tar, which although Corrected, is not. without errors, .and therefore I: 
ſhall give you only. a Table for the four:chief Rumbs ,.not.only. becauſe - 
then you-cannot: miſtake. in judging which of. them.the. Guards are-upon.,.. 


but becauſe you may. truſt tot, being more juſt. or exaCt than for: any. 
\d7 


ather Rumb the Table could be Calculated far. 


The fame is to be underſtood of any other Star that doth not ſet, as: 


_ 


A 


- 
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A Table ſhewin the Declination or diſtance of the North Stay abive 

"br. beneath the” Pole, upon the four chief (or Cardinal) Points of 
the Compaſs the Guards are upon , being what muſt be added or ſub. 
tratted from its Altitnde for to have the height of the Pole. 


| 


When the brighteſt of the Guards is 


ſ=T” D. M. | 
1 North'Subtratt |2 #4 un the Pole Star Altitude. 
E : 
Eaſt add | x 10 | To the Pole Star Altitude. 
{4 | South add - - 4 2 4 | To your Obſervation at the 
z North Star. | 


— 


Welt Snbtra&t - | a 0 | From the Pole Star Altitude 

MR EN bbs - and the remainder will be 
the height of the Pole, or 
Latitude you are in. 


\ | > | 
. I. DES » 2 Re 4s. ww 4 


— 
D. 
do 


S. How ſhall I know what Point of the Compaſs the Guards are upon? 

T. For to know which of thefe fonr Points of the Compaſs the Guards 
are upon (from the North Star) imagin a Line drawn from your Zenith 
through the Pole Star to the Herizon , axd that ſhall be a Line of North 
and South ,. by which you ſhall know when the Guards are North or 
South, for when you ſhall perceive the brighteſt bf the Guards exaCtly 
on that Line under the Pole Star, .(that is to ſay, Perpendicularly under 
it ) you may conclude that the Guards are North, but when the brighteſt 
of the Guards is on the ſame Line Perpendicularly above the Pole Star , 
then are the Guards. South z as for the other two Points. (ſet down in 
the Table) imagin likewiſe a Line of Eaſt-2nd Weſt drawn Parallel 
to the Horizon through the Pole Star (that is, Croſs or-at Right Angles 
upon the Line of North and Sonth) and when you ſee the brighteſt of the 
Guards on that Line with the Pole Star, and to the Right-hand , you. 
may be ſure that the Guards are Eaſt or elſe Weſt, if it be on the other 
fide of the Pole Star to your Left-hand, and then is the belt time to 
make your Obſervation at the Pole Star ,. that is; when the Guard are 
either Eaſt or' Welt. RR 3 new Ms 
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PROP. XXIL 


How to find the beight of the Pole ( Artick ) by the 
North Star , and the Guards. 


North Star ? 
T. You muſt ſtay till the brighteſt of the Guards be 
exactly upon one of the Points of the Compaſs ſet down 
in your Table, (that is to ſay, either Eaſt, Weſt, North or South, from 
the Pole Star ) for that is the beſt time to obſerve the Altitude of the 
Nortt: Star , to which if you add or ſubtratt what your Table ſheweth , 
you ſhall have the height of the Pole, as you will better underſtand 
by the following Example. 


"W' AT muſt I do to find the height of the Pole by the 


Example 1. 


eAdmit that I obſerve the Altitude of the North Star , and findit to be 42 
Degrees 20 e Minutes above the Horizon, the-Guards being then Eaſt from 
it: The height of the Pole u required ? 


Firſt, I ſet down the obſerved Altitude of the North Star 42 
20 Minntes, to which I add what my Table ſheweth, that the North, 
Star is under the Pole 1 Degree 1o Minutes, and the ſum 43 Degrees 39 
Minutes, is the height of the Pole. 


Altitude of the North Star . . . . . 42 Deg. 20 Min. 
The brighteſt of the Guards is Eaſt, add , «x 10 


Height of the North Pole or Latitude Iamin 43 30 


w_ Example 2. 


Admit that I obſerve the North Star , and find its Altitude to be 455 De- 
ces 14 Minutes , when the brighteſt of the Guards is North from it : 
he height of the Pole is required ? ; 


Pp 


— 
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Altitnde of the North Star . . . . . 47 Deg. 14 Min. 
The brighteſt of the Guards is North, Subtr. o2 04 


Height of the North Pole . . 45 10 


Take notice, That the Guards are Eaſt or Weſt, when you find that 
the brighteſt of them'is neither higher nor lower than the North Star, 
which you may eaſily diſcover with your Croſs-ſtaff or Quadrant, as 
£foon as you have obſerved the Altitude of the North Star.. 
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A Voyage intended by Gods aſſiſtance from the Lizard in the 
Latitude 50 Deg. oo Min. North, and Longitude ( from 
the Pike of Teneriff) 12 Deg. 37 Min. to theIſland of Bar. 


badoes, in the Lat. 13 Deg. 


12 Min. North, Longitude 319 


Deg.40 Min. the difference of Longitude between the Lizard 
and the Barbadoes is 52 Deg. 57 Min. 


Anno 


1684. 


= 


HK 


[_- 
XK 


SWbsS |XN 


SOS NODS HL 


OOOOOOCcCOoOOoOoOoOacoo 


la OAKSSSSS Dm 
 OOwm=" OOO OO DO = 
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4 Whichbeing doubÞ d coms 
on oh 1 42 Mil.run in 2 4 hours 


O 


'. Kiſtance 142 Miles, the difference of | 


Courſes. |Winds. | March the 26th. being Weaneſd, 


t Noon, we ſaw the Lizard Poin 
bear NbE about 5 Leagues of us, w 
had a freſh Gale and fair weatker , 


ſand were in Company of a Dutc 
[Ship bound for Gemova , th 


Courſe I make to be SWþS, th 


Latitude 1 18 Min.and the difference 
of Longitude or Meridian diſtance} 
79 Min. W. 

| | 


Latitude departed . 49* 45' 
Differenceof Latitude x 5 


Lat.by Dead Reckoning | my 47N : 
the 24 of March _ 


Pp 2 H. 
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I. K. HK F. | Courſes. Winds. | earch the 27th. being Thurſdaj 
4 + 2x5 See 12008 > was fair weather, and {ſmooth water 
2|5oo| SWbS |[NNWt. wind deſcreaſing by degrees "Lil 
442.410 ſix a Clock; we ſaw a fail on our 
613] |© Larboard quarter. The true Courſe 
]4r.10 I make to be-SIVbS 3? 15” Sly, the 
on 4x *.1'© —T diſtance 112 Miles, the difference 
bo [ 5 T : SSW2 Sh of Latitude 97 Min. and the Meri-| 
2 5 - . 4 puER, in. W. 
lfolo| swbs 101g pan diltance 57 Min | 
6 5 1. |] © SWhS3Sly Wh Zenith diſtance . - 38* 43' 
Ut 5 n O ; Ds. .. 2 17 Þ 
10 a 
* | ; ol o Lat.by Obſervation 46 0oN, 
Ha [——  the2Sthof March. 
12156] 1 | © |Doxbled, comes 113 ' | | 
| | Alles run. 
] 

: IK. HE F. | Courſes. | Winds. | - Rforeb the a8rh. on Frid ay thel 
1 1 7 St le . Wind very ſcant and bad weather ,| 
. 2 3 o- | | SSW;Sly | W bh great Sea coming from the Southf 
þ C - 2 Weſt. The true Courſe I judge to 
. Of 3; beSb £ 4” Ely, the diftance 58 
(« : : = SbE WSW Miles, the difference of Latitude 
ialalololsse:/y| 5W pom m_ the Meridian diſtance 
'2}2]1]0 | TI 
* : 5 a Latitude . . . 46* oc 
$/3)olo| $e2#y | s5W Difference in _ . ©O 56 
10 2] 1-]0O Eat. by Reckoning . 45 04N.|- 
i2[2]o|o the 29th. of Adarch.. 
i2 3 'o 'o Doubled, comes 66 
; P  TF_ [| Aflles run. 
| 25 3; ba 
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Ales. run. 
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4.K.HK| F. | Courſes. | Winds. | ,o,,., agth, being Sar 
a6 Þ 264 "1 "o - [thick foggy. weather, and a frelt| 
21 4 © | o|SW3Wh , 55 E Gale with. a head Sea. The true 
f> Nh. Jag] fb Courſe I make to be SW 2* Wy: _ 
of 4 1 | = 1 the diſtance 93 Miles, the differenceſ- 
814110 | of Latitude 63 Min. and the Mert-| 
[ol goon dian diſtance 68 Min. . 
21 H 14 0 | 
2 ] T : Latitude '. . - a 
3J TI 7 F 
: 1 o [sWbs:*Wh|s&bs Difference in ys Ol 03 | 
8 þ oNl | Lat. by Reckoning 44 ©1N.| 
10 3 L © þ the 30th. of March. : 
22]3j0| 0 
12 us) x | O Doubled z Comes 93 
Miles run. 
9 'K. HK|F.| Courſes. | Winds.|  5,..., the zoth. on Sunday wn 
Yor fair weather and ſmooth water, the 
2) 3110 | SWbS TEX \indbeing Eb, the DurchShip 
43]1]®9 left us. The trae Courſe 1: judge] 
6140|O to be SWþ $, the diſtance: 104] 
8140]0 Miles, the difference of Latitude 84]: 
10,41]0 £ Min. and the Meridian diſtance 5 
1214110 Min. ; 
21 401]0O | , 
449]*0 Zenith diſtance . 34* 16' 
| 5 0 8 Declination . .. 08 24 | 
:o ; : jo Lat. byObſervation 42 49 N.|: 
121 4Jo|o the 31th. of March, . | 
: 2150 1 | © [Doubled, comes 101 


289 


.The.Uſe of the Log-Book in Book: IV. 


a 
AY 


i 


ns | 
_ 


Courſes. 


<Aarch 31th. on Aforday litt! 


_ CO I 


py— pr 


| 000=m00m-=000 


OOODOOOOOO oO oO 


» 0 ©DÞ>. Nb Ocoalk v 
1 Wo þ W Þ w Www www w. 


pay "0 jy 


SYS | 


13 ann rt 


© 
O 
O 


Miles run. 


iI{ails. The true Courſe I make tobe 


Winds, fair weather, and ſmoo 
water, at five ig the Morning we out 
with our Top-gallant-ſails and Stay- 


SW bs, the diſtance +8 Miles, the 
difference of Latitude 65 Min. and 
the Meridian diſtance 43 Min. 


Zenith diſtance , 32* 39' 
Declination . . 038 46 


Lat.byObſervation 41 25 N. 
the firſt of April, 


_ 


OAhMMOMDOASND 


Þ Þ 


DR — 


1 
, 


Ce HO EIS 


[|_8© 
iz 


'K. HK|F. | Courſes. 
5]1 Jo] SWhbsS 
5] 0 ]0O | 
5]1]O 
5|1]O 
610] O 
6]o]O 
F]1]O 
5| 1 ]* | 
4oljo|W 
40]0 

I O 

I O 

O 


! . 
Doubled, comes 123 
Miles run. 
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4 +, ls ED F.7 is.S.-b.E 6 Ely, the diſtance r18 
of .. > ” Miles, the difference of Latjtude 114] 
S. # Ld ot rt 1.57 iii Min.. and . che I Sl 
L ' } i! ds: 6 vw! \\MN-. 
DESILAN = MP | y_ f vr | eh 
IR td (LACOTS ARE l Zknith diſtance: |. (26% * 2 
1 _ » x oe. nithi aLitanc 126 F 
, - & 6 | 36.2. Bl: | SW. | - . Declination,, add: ; $i:3- 
$ 3o[o Lat. byObſervation 36. 36 "a9. 
oo 3olo ; the. 4th. of: Agri. | | 
12: 3lo]o | pry 147 
THER, @yory Ons magic £11 LUNG 5 | 100 O 7 bb mo, 
1244 1] © Doubled, eomes 8g} |. 218 2210 | | 
7 Miles 1 rH. I: 


— 


Afiles run. | 


The Uſe of the Log-Book in  Boox IV, 

H.JK.JHK F. C ; inds. 8 

276 barks Winds. __ the 4th. on Friday a freſh 
ec rainy weather. Th 
1 , - * fed $95 Courſe is SW b$ 2* 3& Wh, th 
6 alolo] | iſtance 84 Miles, the difference 0 
84olo Latitude 68. Min. and the Meridi 
ho aol o diſtance 5o Min. 
2 1 - 

2 - b n Latitude . . 26* 49 
4 gJolo SSW $ £ Diff. in Latitude ol o8 

X & » | - | Lat. byReckoning 35 41 af 

B : $ he | the 5th. of April. 

4112] ZJOJO | 

243] o | o |Doubled, comes 8 | 

1. Miles run, 
oh ; 

T os wa F Courſes. Winds. | April the 5th. on Saturday a fre 
x ; ; | o| SWhs |s&bs Gale and fair weather. The Courſ 
4\3]1]0O | s SW 2* Sly, the diſtance 88 Miles, 
didlofo difference of Latitude 65 Min. 

I8|4o1o and the Meridian diſtance 60 Min, 
£ > I : | Zenith diſtance . 24* oof 
"LO 7D "* ny > Lat. byObſervation N. 
614) © "Crip the 6th. of 4 4 Fu 
Þ ril, 
8|;|r|o| sWbs |sebe F 

10 4/1h]o0 

2] ol) o |6 

12/46 1lo | Doubled, comes 93 


293 


Boox IV. NAFYIGATTIO N. 
H. - HI F Courſes. | Winds. = the 6th.on Sunday little wind, 
7 tair weather, and ſmooth water. 
p 3 b n | SW E SE [The true Courſe I allow to be SW, 
- 3 PM the diſtance 86 Miles, the difference 
g 3 Wo 4, of Latitude 61 Min. and the Meri- 
3 dian diſtance 6 i Min. 
Fq 3] 1] © ; 
12140]0 Zenith diſtance . 22* 34' 
Wires Declination, add 10 
444o|0 : 2 
6] 411] 0 Lat. byObſervation 33 28 N. 
81 4jJofſo the 7th. of April. 
Io] 3} 1 } © 
12] 3]o]o 
12143 olo Doubled, comes 86 
Miles run, 
H.]K.}H F, Courſes, Winds. April the 7th. on Monday - "Et 
my a RY” Gale , fair weather, and ſmooth 
_ 4 als $54 SW SEbE water , which makes us believe th 
4 4 03.- | Wind will be more Northerly tg 
4 5 es morrow. The true Courſe I make 
2þ oe Ss bot to be SW, the diſtance 112 Miles , 
to, $Jo10 the difference of Latitude 93 Min, 
8. bd be nd the Meridian diſtance 93 Min. 
2] 5j]o|[o 
4 5510 Zenith diſtance 20% 37 
4 Y : - Declination, add : 11 15 
o5lofo Lat. by Obſervation 31 $52 N: 
+2 zlo|[o the 8th. of April.: . | 
nets pn es _ ME Tk = | 
12/56; o 10 Doubled, COmMmes 112; 
| Miles run. 


294. The Uſe of the Log-Book in Boox IV, 


—_—_ 


= po 


H. F. | Courſes. | Winds, eApril the 8th. on Tueſday little 
wg ——_— Wind fair weather , and ſmootk 
. 5 : 
21.3 2 » SH EE 'water. The true Courſe I judge 
4 n = to be SW, the diſtance 6g Miles. 
: © = the difference in Latitude 49 Min. 
| S of and the Meridian dittance 49 Min 
y 3] © "7 Zenith diſtance . 19®* 14 
[ - " x : Declination, add ii 54 
6|3|r]o Lat. by Obfſervat. 31 o3N 
$|3]o|o the gth. of April. 
wo] jojo, 
12] 3]o|]o' 
- 12034) 1 | © Donbled, comes 69 
| eMiles run. a 
| a 


wed ECCIEIECY 


2 37 ans 


| IH K F.| Courſes. | Winds. April the goth. on Wedneſday : 
TE ww ies E very freſh Gale, rainy weather, anc 
| d 5]140O ſmooth water. The true Caurfe }] 
144$1©0]0O How. to be SW, the diſtance 15: 
io 61130 Ehs Miles, the difference of Latitud« 
|. : - 1 Ws 108 Min. and the Meridian diſtance 
_—_ ESE 108 Min. | 
j 2 6]1fO! | | Latirnde . . » TR: 
| jt n 'O - Diff. in Lat. Subtr. oz 48 
43 I ——— 
1.8 6| 110 Lat. by DeadReck. 29 25 N. 
$9 6 o4o the 10th. of April, 
$12] 4 0] 0 : 
__ _ _ SO 
$12,76] 1 | © Doubled, comes 153 

| e Miles rn, 

1 DO di 

H; 


UMI 


——__— 


Boox IV. NA4FY1l 


G4TION. 


—_——_ 


——— p_ | 
1H. K.JHK F. | Courſes. | Winds. eApril the 10th. on Thurſday : 
| ye s W E bs freſh Gale, fair weather, and ſmoot 
; p o| o ' jwater. The true Courſs I make 
Ids = to be SW, the diſtance 138 Miles, 
o 6 : 20 the difference of Latitude $58 Min. 
; and the Meridian diſtance $8 Min. | 
10} 6]1]O 
= - "2 Zenith diſtance . 15” 23* 
SIT 8 Declination, add 12 15 | 
4 5 Gy O | | 
6] 5]1]0 Lat. byObſervation 27 38 N. 
$i5]o]o the 11th. of April, | 
j10 5 O O | 
lI12] FJo JO 
12169] o | o | Dowbled, comes 138 
| Males run, 
HK.H { F. | Courſes, Winds. April the 11th. on Friday a freſh 
yu je sSWbwW | £bs Gale, cloſe weather, and ſmoothl 
TY *F* water. The true Courſe I allow to 
CY 7s be S Wb, thediſtance 143 Miles, 
en be pt So the difference of Latitude 7g Min. 
A076 and the Meridian diſtance 119 Min. 
10,6,0 | O & | ; 
(216j1 © Laticade  .. . af an: 
, q , ve Diff. in Latitude o1 19g 
6 6]1]O Lat.by Dead Reck. 26 28N | 
816100 the 12th. of April. 
10, 5|}1]O » 
*EOE 
arr ee on 
1271] 1 | © |Donbled, comes 143 
| Miles run. 
| 


Qq2, H. 


295 


296 J The uſe of the Log-Book in | ” Book IV. 


__ — | 
-” 1 , 7* j $ 
JK. HK) F. | Courſes. | Winds. eApril the 12th. on Saturday 
4 57 A 9 mo —ifreſh Gale, fair weather, and ſmootk| 
4 2 : | 4 SH.bW |EbA water. The true Courſe 1 allow tc 
: + lo tbe SWbW zWiy, the diſtance 145 
a | « Miles, the difference of Latitude 7c 
A 24 Min. ard the Meridian diſtance 1 31 
! Mi 
Y 7 Ss ib "11. 
; bp u® Zenith diſtance . 12% 12' 
1 <p * Declinationin, add 12 54 
816 0{o Lat. by Obſervation 25 o6 N. 
'Y Si I O : 
| =. 241 Wl LY 
12 74 I | © {Doubled, comes 149 
| Ales run. 
f K.jH KF. | Courſes. | Winds. : eApril the 13th. on | Sunday 2þ 
ls ? reſh Gale, fair weather, and fmooth|, 
2]. 5] 1 © SWbW | ENE n uy, 7 'o | 
FR, Fo | | —_ Ho _ rage tof 
; 6 <7 $4 e SW Why, thediſtance 131 Miles,| 
WTECLE | the differepce of Latitude 83 Min.| 
4 « Foy 24 and the Meridian diſtance. 101 Min. 
Fir A 4 Eo Zenith diſtance . 10* 23' 
: 2 fo RES; 2:1 ii Declination, add 13 14 
- 5 ©] of] Lat.byObſervation 23 .- 3.7 N. 
$510.10 the 4th. of April. 
ic] 5:o oO ; 
r2]4o]o = 
IO. FEITEt TVS — i 
i2[55] 1 | © |Doubled, comes 131 | | 
Ales run. 
3 MBE 12 . Fn 
| H.. 
Y 
' , 


UMI 


Book IV. N AVIGAT 1.0 N. 
th ; "I. - _ —— | OY — — I 
H. K.HK| F, Courſes. | Winds. | <tfltthe 14th. on - AIEES 
WM | Wind and ſmooth water; this Ga! 
X 3 UEP ra RS Jiecor ding to Cuſtom we did Baptiſc 
- S517 4 \. thoſe who never had paſled-rhe Tro- 
0 ;- ah 5 jpick before. The true Courſe } 
« 3. Þ@ >" make to be SWbI#2 Wy, thc 
5 « oſs | diſtance 57 Miles, the difference 01 
FI - Su _ 'Latirude 41 Min. 'aud, the Meridia: . 
; A * \diftance 77 Man. 
[4310 
li , 
br g Cqy Latitude . 23” u7* 
» ÞQ fi Diff. in Lat. Subtr. O05 41 
10] 44 oj o by 
12] 4] © © | Lat. by Reckoning 22 56N 
12143] 1 | © Doubled, comes 87 | | 
eAMiles run. 
* i ® 
moo — 
ot 99 9 F. | Courſes. Winds, | _ the ng on Tueſday a fref | 
+ _ Mr oe 7 (Gale, fair weather , and ſmoott|- 
2 Oro] Sor TE ' [water. - The true Courſe I make t«| 
4491] be SW Whiy, the diſtance 138 Miles, 
on: 7® the difference in Latitude 83 Min 
$5140 and the Meridian diſtance 107-Min, 
10] 6] O 4 © Iz | 
216jofo Zenith diſtance ! .” 09? 347 
236 110 Declination, add 13: 3: 53 
4\ 6] L © 
6| 6] 1 {| © Lat. by Obſervat. 21. 2 24 N. 
816]o|]o 
10; 5|110 
121 So j0 | £4 
mmm _ __ | AE ER 
| 12/69 o | o 'Doubled, comes 138 4 
eAMiles run, I 


298 


The Uſe of the Log-Book in 


Book IV, 


Winds. | eApril the 16th. on Wetmeſio 
h 


freſh Gale and fair weather. T 
true Courſe 1 maketo be SW bIW. } 
Wiy,the diſtance 125 Miles,the Uiffe- 
rence of Latitude 5g Min. and the 
Meridian diſtance 1 10 Min. 


Latitude . - a$5* 3 
Difference in Lat. oo 59 


Lat.by Dead Reck. 20 29N. 


Ei K.JHK F. | Courſes. 
T|5|: |o| SW bw | Ebs 

41511j©O 

61610 | O 

816]0|0o 

[ol 6GjoO1O! 

1245]110 

215] 10 

445010 

61 551j©O. 

8 5| © O 

10} 4 01]0 

= 3] io 

2+ a OR TTY" - | — 
12162] 1 | o |Doubled, comes 125 

 MAhles run. 


—_—_—_— 


_ 


| Winds. | eAprii the 17th. on Thurſday 


EbN 


ENE 


— 
- 


H.'K.|HK F. | Courſes, 
2 | 1 |o| SWbW | 
41 3]11J0O 
6 4 © | O 
8 4o1]o 
10,400 
121/44 ©0410 
21 z 110 
14 3]14O 
16] 4©]O 
|s 4\1]O 
ho 41]0 
12] J| Oo 
12/48] © | o |Donbled, comes 96 
Miles run. 


an... BY oo —— — CB a, <MS--- —_ 
2 


little Wind, fair weather, and 
mooth. water. The trace Courſe I 
make to bs SW 3; Why, the diſtance 
96 Miles, the difference of Latitude 
61 Min. and the Meridian diſtance 
74 Min. 


Zenith diſtance . 04* 51' 
Declination, add 14 30 


Lat.byObſervation 19 21 N. 


d 


NAYIGATIO NN. 


. - ; ——_— | 
H.JK.. HK} F. | Courſes. | Winds. |, 4.6 18th. on Friday a fre 
on 2 = Gale, fair weather ,, and ſmoutl 
5 3, ; - SW bW |E water. Thetrue Courſe [ make 70 | 
2 , b Fe be SW.bW. the diſtance 152 Mules, 
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ol2!o]o 
[2 2} o|0O 
[bot I | o Doubled, comes 41 
Miles run. 
FJK JFK} F. Courſes. | Wind. 'y -orit the 29th. on Tweſday little| 
EEE ov - - | Pas, -farr weather ,-and-{mooth| 
= Any | | Iiwater 3bout Clock we ſaw the[ 
4] 2] © Þ Iſland Barbadoes bear Weſt about 
| . E215 Leagues of us. The trae Courſe 
: 3] S of is W, the diſtance 69 Miles , the 
3-15 difference of Latitude- oo Min. and 
| Þ ; | J the Meridian diſtance 67 Min. 
6 « {6 >#| Latitude arrived .. 13* 12'N, 
*'I 8] 3} © | 0- 
|© = "3 April the 3ath. about 10 a Clock] 
;M 32:[1|o Doubled , comes We AM. ak came to anAnchor in the Harbor, 
Y. Yun. in 2.0 bours. , } 5 
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LED. Lad. 


The JOURNAL to the former LOG-BOOK, 
for. a Voyage intended by Gods aſſiſtance for the Iſland of | 


Barbadoes, 


Yarmouth. Amo 168 4. 


in the Ship The Prophet Daniel over 


Ta. 


»},Mionth | Lat. by — Correit Nor- | S0u- | Eaft- | Veft- |Lat. by Eat | We 
and 'obſeru.| be _ * Dif. mthing. | thing. | ing. 4 Recken.| Los 26 BA 
Days.\D. MN CONFELER: 'M. or MIM gr M MorM|M or Vi MorM/D. M. MorM Mor M 
Mar. S bW from the 15 15 214-9. 45 | 
26 Lizard, 2 4 | 
27 SWhS | 142 118 7947-47 I 19 ; 
| -g 46.001S Wy S 3? 15'S | 112 rw m_ 57/46.ro| 84t 
Correttion by Obſcrva. 10 6146.00 o8] 
29 SbE4" Ely | 58 5s| 15] * [45-04] 22 | 
> 30 SW 2*Whly 93 + 63 68'44.01| 95]. 
31 [42-40S WbS 101 84 $6142+-37 7 
April | | | —_ 
1 [41.25SWhsS 78 : 65 43/4132} ”_ 
2. SW 3*igWh 111 {| 74 83140.18 110 
3 [5 W 5? Sly 102 78 6613 9.00 85 
4 [36.49SbE6* Ely |118 113] 35 37.07] 45 
Correftion by Obſerva. 18 9136.45} 11 
5 | SW bS$2*z3o ly '84 68] 5035.41] 62 
6 134-33] W2* Sly 88 65]. 60134-36 74 
7 [33.28] W 86 G1 61133.35 74 
8 [31.52 W 112 : | 93[32.02 I1 
9 [31.08 | 69 Tag | :45Þr13] 59 
10 SW 153] | 108 108[29.25| 125] 
11 h7.386Þ W 138 WM 98  o8]27.47 112 
12 SWhW b4.3 | . I1c[26.2t 132 
13 [25.06]SW bW: Wy 149 70 131125.18] 146 
14 j23.3” SW; Wiy 1.31- 83 I01[23.55 I12 
Corrc&1on by Obſerva. 16 2513.37 2. 


The Uſe of the JOURNAL in 


Book IY. 


Month Lat. by Corret,| Nor- | S0u- | Eaft- | Weſt- "Lak. 0) Eaft WP 
| and [obſerv.| Th Courſes | nie. inthing. \ thing.| ing. | ing. Keck Loni Longit 
Days.| D. M. Correfted, GE M.orM[M or M MorMD. Ms or M|M or M 
April|2 3. 37] Brought from the other ſide m— 23.37] 67 [1677 
5 SWhW:Why 87 | 41 7722.55] | 84 
16 (21.24]S W 3 Wiy 138 88 | 107]21.28 | I16 
I7 SW bW = Wh 125 59 | I 1020.2 118 
18 [19.21}SW Wi | 96 G1 | 7419.28 79 
BY SW b W 152 34 = 126! 8.04. 133 
20 SW bW 2 Wiy 142 67 | | 125þ16.57 131 
21 |1 5.5qS W735 Wy 90 25 LE | 7936.00 72 
22 SW bW | 128 71 3 106|1 4-49 II 
23 13.59S W b W + Why 92 43 | $114.06 82 
24 [13.13SW bW35 Wiy 8g 42 1813.24 82 
CorretHon by Oſerva. Il 17113.13) I7 
25 I W + Sly _ 136 I3 13511 3.00 132 
26 [13.07 W + Nly 88 | 9 88]1 3.09 92 
27 [13.18 3 Nly 3s 1403-1: 1331 3.22 131 
28 [13.124 Sly 84 8 84 13.14 6 
'29 [13.121 Fe. 41 41113.14 | 41 
30 13.120 67 G71[13.12 67 
| Total. oo 3246 Min, 

60) 3179 (52 SubtraCt Eaſt Longit—_ 67 
"59 Remaineth 3179 Min. 
| Which being divided by 60, comes 52 Degrees 159 Minutes , the 
whole difference of Longitude Weſterly. | 


—_ 


Note, That in the Uſe of the Traverſe Table I neglet the parts of 
a Mile when the 
Minute for it. 


y are under 50; but when they are above 50, I add a 


THE 


or. NAY IGATION: 
THE 


EXPLANATION 


OF IHE 


JOURNAL 


N this JOURNAL there are Eleven Columns, thefirſt eontains- 
the Month and Days of it ; the ſecond the Latitude by Obſervation ; 
the third the Courſe Corrected by the allowance for: Lee-way., or for 
the Variation of the Compabs if-there he any.;, the. fourth the diſtance 
failed; the. fifth, ſixth, ſeventh and eighth, the Northing ,. Southing ,. 
Eaſting and Weſting , being the difference of Latitude and departure.of 
the ſeveral Courſes and Diſtances ; the ninth the Latitude. by Dead: 
Reckoning; the tenth the Eaſt Longitude ; the. eleventh the Weſt Lon-- 
gitude.. D | 


Here Trecommend to all that will keepa good account of their Reckon-- 
ing, that they keep a particular account of that which they take off the: 
Log-Board every day at Noon, as in the precedent Book, commonly call'd; 
a Log-Book, . Now the manner. of. proceeding in. this Journal, by. the - 
help of the Table of Latitude and Departure;is.very facile, as. follows ;: 
the 26th..of arch at Noon, I. find the Lizard to bear. Nb.E,. and.to. 
be diſtant. about 5 Leagues 15 Miles, or 15 Minutes ; therefore I am to. 
the Sauthward of the Lizard 15 Minutes, which 15 Minutes I place.in 
the South Column ,. and that. makes. my Latitude. 49, Degrees. 45; 
Minutes. 


The 27th. Daysmy.Courſe is. SW bS, ard thediſtance 142 Min. to find: 
the difference of Latitude. and Departure by. the Traverſe Table accor- - 
ding to Problem: 1,. The difference. of Latitude.is 118. Minutes, ,and 
the Departure. 79,. becauſe the. Courſe is: South Welterly I.place the- 
difference of Latitude. in the. South. Column , and my Departure.in.the : 
Weſt Column 1 18: Minutes, or 1 Degree 58 Minutes Subtracted from 1 
49 Degrees 45 Minutes, giveth the Latitude.47 Degrees: 47 Es : 

| | | om: 


© m——— 


EK 


The Explanation of the Fournal in Book IV, 


How to find the difference of Longituae. 


T7} find the difterence of Longitude , in the two laſt Columns you 
4 have both Latitudes 47 Degrees 47 Minutes, ad 49 Degrees 45 
Minntes, the preſent Latitude and the Latitude of the day before ,and the 
Courſe is SWbS, by which you may find the difference of Longitude, 
ſaying : 


eAs Radius , | 
- to the Meridional difference of Latitude 
So is the Tangent of the Courſe, © 
ro the difference of Longitude. 


This Queſtion being wrought by the Logarithms , you will find the 
difference of Longitude 1 19 Minutes, which place in the Welt Column, 
becauſe your Courſe is Weſterly, 


The 28th. day is wrought after the manner of the 25th. having 
the Courſe and Diſtance given, to find the difference of 'Latitude , 
Departure, -and difference of Longitude, as was fhewed before; ' this 
queſtion may alſo be wrought with eaſe by the Sznical Quadrant , which 
may ſerve in this caſe. 


How to Corrett your Reckoning by Obſervation of the 
Latitude. 


OF the 23th, of «Harch by good Obſervation, I find my Latitude 
to be 46 Degrees, whereas by my Reckoning I ſhould be in the 


* Latitude 46 Degrees 1o Minutes, ſo that the difference is 10 Minutes 


more Southerly : Therefore to Corre&t my Latitnde, Iplace 10 Minutes 
in the South Column, which ſubtraCted from 46 Degrees 10 Minutes, 
makes my Latitude by Reckoning to agree with the Obſervation. To 
Correct your Departure you mult conſider , whether the fault may be 
imputed to your Courſe, or to your Diſtance; if your Courſe is well 
Steered, and you find no Current , nor any Variation of the Compaſs, 


' then your Diſtance is faulty ; -but if yon cannot truft to the Courſe 


Stecred, then your beſt way 1s to Correct your Latitude only, not med- 
ling with your Departure ; if there be a Current, and you know which 
way the Current ſets, and how faſt, then find the Difference, Latitude, 
and Departure of the Current , and add or ſubtract that Latitude and 
Departure to or from the Ships Difference, Latitude, and Departure, 
according as the Current doth farther or hinder your Ship in her _— 1 

ut 


— —_ et... " 
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but if you only by ſome propable reaſon conjecture there is 2 Current, 


then give what allowance you think meet in Difference, Latitude , and 
Departure, and ſee if that will reform yoor Reckoning in your Lati- 
tude, if ſo, you have gueſled well; bur if it wilknor, it's to be ſuppoſed 
that you are miſtaken in your conjetture, or that there is ſome other 
cauſe of this error in your Reckoning. 


If the Compaſs varies (as moſt commonly it doth) then finding what 
the Variation is, and which way it is, you muſt allow it in the Ships 
Courſe; but if you cannot impute the error to any of theſe, then ( as 
I ſaid before) the Diſtance is faulty, and this is that which uſnally makes 
the Difference between the Latitude obſerved, and the Latitude by your 
Reckoning and this I take to be the Cauſe of the error this a8th. day of 
March, and generally in this Reckoning, 


Now to CorreCct your Departure and Difference of Longitude, you 
muſt add up the North, South, Eaſt and Weſt. Columns, from the day 
that you Correft, to the beginning of your Ferurnal Tables; if it be the firit 
CorreCftion you have made, or from the day of Correttion to the laſt 
Correttion, if it be the ſecond, third or fourth Corre&tion, &c. thea 


ſabta&t the ſams of the North and South Columns from each other, and - 


likewiſe from the Eaſt and Weſt, and ſay by the Rule of Pro- 
portion : 


As the Difference of the North and South Columns , 
0 the Difference of the Eaſt and Weſt Columns ; 

So is the Diff. between the Latitudes by Obſervation and Reckoning , 
ro the Difference in Departure ,and for the Diff. of Longitude. 


As the Diff. between the Latitudes by Obſervation and Reckoning, 
to the Meridional Difference for thoſe two Latitudes ; 

So is the Difference tn the Departure , 
70 the Difference in the Longitude. 


Example. 


The 29th. day you will find the ſum of the North Column 60, the 
ſum of the South- Column (leaving out 10 Minutes the error) 230 Min. 
and therefore their Difference is- 230 Minutes, the ſum of the Eaft 
Column is 00 Minutes, of the Weſt Column 138 Minutes, and their 
Difference 138 Minutes, then the Operation by the Logarithm will be, 


SC! . Hs 


310 
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The Explanation of the Journal in 


Co. At. 
Logar.7.63827 


5 the Diff.of the North and South Columns 230 Ain. 
z0 the Diff. of the Eaſt and Weſt Columns 138 4m. Logar.2.13987 
So is the Diff. between the two Latitudes 10 44m. Logar.i.coooo 


CR — 


1Y0.77814 


20: the Diff. in the Departure .. .. . . . 6 


| Place this 6, Minutes in the Weſt Column, becauſe the ſum, of the 
Weſt Column exceeds the ſum of the Eaſt Column.. 


The Operation for- the Difference in the Longituds, 
The two Latitudes are 46 Degrees 10 Minutes, and 46 Degrees og 


Minutes, by.which in the Table of Meridional Parts, you will find the: 
Meridional Difference of Latitude 8 Minutes. 


Therefore , 
; | STE Co. Ar. 
4: the Diff. between the two Latitudes 10 fin. Logar, 9.00000 
to the Meridional Diff. of thoſe Lat. 14 447. I.14612 
$ is the Diff. in the Departure }. * 6 Min. — 0.77815 
tothe Diff. in the Longitude . . « 8 ——— 20.92427 


This-$ Minutes is placed in the Weſt: Column, becauſe the Depar- 
ture is Weſterly. | 


After the ſame manner are the CorreCtions made in this. Fourral, upon 
the 4th. 14th. and 24th. of April, the error being ſuppoſed to be in 


- the Conputation of the Diſtance. . 


If your Ship fail ſeveral Conrfes.in 24 hours, you muſt find your: 
Difference, Latitude, ard Departure, by working a Fraverſe according 
to. Problem inthe uſe of the Table of- Latitude; and Departure; your 


Difference of Latitude, will give you. what Latitude the Ship is in, then 
have you two. Latitudes, viz. the Latitude the Ship was in the day be- 
fore at Noon, and the Latitude the Ship is now in , by which you, may 
frd the Meridional Difference.of Latitude, by the Table of Meridional 
Parts.. 


Then: 


A 


th. 
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Then fos yonr Difference of Longitide, ſay , 


As the Diff. of Latitude found by the Traverſe, 
70 the Diff. of Latitude in Meridional Parts ; 
So is the Departure ſound by the Traverſe, 
zo the Diff. of Longitude for that Traverſe. 


To find the whole Difference of Longitude of the two Parts between 
which you make your Voyage: Add up the Columns of Eaſt and Weſt 
Longitude , and ſubtraCt the one from the other, the Remainder reduced 
into Degrees and Minutes , is the Difference of Longitude fought. In 
this Journal the Difference of Eaſt and Weſt Columns of Longitude is 
3179 Minutes , which reduced into Degrees and Minutes, makes 52 
Degrees 59 Minutes, the Difference of Longitude between the Lizard 
and Barbadoes. 


The Pnd of the Fourth Book. 
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bf Tables uſ tal in Navigation. 


N the firſt I [ hall inſert a Table readily ſhewirig, the Ds- 
minical or Sunday Letter for ever, which I have Tranſcribed 
out of that extraordinary uſeful Book entituled, YVade-Mecurn, 
or the Neceſſary Companion, containing : 1: Sir Samuel Morland's 

| Perpetual Almanack. (Of which this Table i is part.) 2. A 


Computation of Years. 3. Directions for Gardening. :4. Re- 

 duftion of Weights, Meaſures and Coins. ' 5. Any Number of Farthings, 

þ+; pence, Pence, and Shullings, ready caſt up. 6. Intereſt andRebate 
© 


oney, the forbeatante, diſcount and purchaſe of Annuities. - 
ſevetal other very uſeful things. 


- With 


(This Table will make the following Tables of Months (o far as they 
; reſpect the Day of the Week or Month for any Year palt, preſent, or to 
, come ) perpetual. ; Alſo by this Table you may know the Leap-years 


'"for 


gver.. 
'  $S How, ſhall ['krbvs by this Table what the Sunday Letter will be for 
| ' the Year 1686? © 


BB - Thit you nay chrockta! underſtand how to'find the Sundey Lifter 
' fof that Yeareor any other , take notice , That if. you would know the 
Dominical Letter , for any Year, whoſe Number is Hundreds, you muſt 


look for that Number in the Top of the Table, and either over or 


Aa4az 


next 


"TABLES Uſeſulm 


A TABLE ſtewing the Dominical Letter from the firſt Tear of Our 
Lord th the Tear 3400 , and may be continued for ever. 
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12]E}© Riſes at 7. Sets at. 5. 9 CEHPS 2311 179 o81 [12 
13 Fj13. 1633. Ps preſent Majelty m, '53111 23]t1 36 m., O8|t 1:'34 
14 GA JAMES —m—_ 53112 23112 voor o8|11 55 
5 A oF gt Earl of Derby ber 02 53 I'2 2.3112 2.1jO02. O8 12 'I6 
16] B ———_— | o3 54112 23}12 41/03 O82 36 
17] G O4 54113 04 23113 ©2j04 o8Þt2 57]. 
18} DISt. Luke, , 05 54113 23]13 22ſ5 o8jtz 17 
19|EP,.. 1641. Iriſh Rebellion. And 25 54]7 3. .23]Þ3 42s O8ft3 37 
20] F ledgehill Bartel, 1642. AndO7 54/14 11 23] 4 02107 OchI3 $57} 
——;Mardike ſurrendred 10 ibe g 
21]G Frenh, and by them aſter de-/2Y 54114 31 
122] A {Iiver'd 10 the Engliſh, 1657. [09 55114 
23 pagbn eg 10 55[15. 
1-4] S126: 1664.The ojat Catherine * 55]'5 
125 D Launched. A I-2 56[1 5 
[26] E [Whales Jaw. [13 566 
27 28..1 652. De Wit, beaten by * + 56116 
h28/G Blake. 15 5916 40 16 31/15;11]16 27] 
2.9; AfPerſeus bright fide. 16. 57]16 57 16 4916 12116 4qf: 
39]B 30. 1664. - Sir Thoms Ale 5811715 b7..06þ 7. 12h 7 O1f} 
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The Month of NOPEMPER hath XXL Doi 
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b. 


oa Saks. | 
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0 43/17 5510 


18 15jar 
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South, m. 


17 39t9 
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119. 167T. Sir E. Spragh 
Peace with Algiers. 


29. 1652, Blake been by V 
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Roox Y. NAHIEGATION. 
abi =_ The Month of DECEMBER hath XXXI Days. 
Jo 'S Feſtrvals,remarkable Days Leap-year. Second-year. | 1 
J = | 242d Things, Southing of rh EIS GPL TSDE 
\Ly Oy indo ann hr, no _—_— who 
Bl E [Suns Riſmg and ring. -$D. JdYD- Af. 1ÞP: AJD-A1. 
HL +2 forty hl 2. Louth-|- 
108 Firſt in/Orion's Belt., Þo 2003 3 og|t9 '55Þ23 95 
JS}! x '" Þ1 27923 121 0 56Þ3 12Þo 
| 3]A]Laſt in Orion's Belt. 2 283 16 21 57þ3 16 
4 Bls. 1667. The Refolution,q 34&Þ3 3cÞ3 20 24 FeÞ23 20 
1 |<! Rite, Ps Rte Pagiong 2 2.4 31123 [23] 4412 3 5$Þ3 /23] 
| 6[DJOrionand Auriga's rightÞ 5 32123 i25 5125, O&[:3 25 
7] E jſhoulders. [23 i271 123 
TE] be _ Þ6 35Þ3'27þ 26. 02]:3 127Þ 
$ 4 fog Petros agen 24123 29 127 03-529 
9 A 12» 1666. Capt. Robinſon 2ok[-® 36.3 30 28 04j23 30 
10A [vt ſunk Three Dutch Menoj 9 37]Þ3 31 29 05Þ3 318 
on B [# ar near the Texel. by Blz3 3 1p. A I 
C2: 1668. The Nogſuch aur © * EL 3 31 oh _ 23 311, O7 We 31 
12] Clcbed ar Portſmouth.” | . PL 353 311 123Þ.3 31Jor. ofÞ23 31 
13D Foot of the great Dog.P2 4-3 3DÞ2 :24j23 ' 30J02. ©5123 30 
14 - Gemini's bright Foot. Þ3 42Þ3 29193 '25|3 2803 103-29 
- i» 200 Tabago taken from þ 43983 ZIG: 20g 274 TONNE 
bs os ant rage - POOR 5 44423 25Þ5 233 24105 13123 2 
F A + 4.2 af.3. 45 23 oo 256 23 21 NC 23; Y.. | 
BN 16g. amen Alenen[-7 49/3 19Þ7 39Þ3 1807 15]23 19 
+4 ur Prizes ſromivbe Dutch in 8, 45/23 168 313 '1.5j08'16Þ23:16 8 
20 Uiite Streights , and 9: 49.3 12ÞP9 333 ITO 182.3 1 
o : ns ret? 503 07]0 34Þ3 06110 1.9]2.3 07 
[22] EP orcimouthconthce onrhun' 52 S9ÞrL 2063.01 
f 3 red more, ſmall yud great, 54412 2122 55 
£24] A [23-1644 S.A.Carewbebended. | 47113 23[22' 49[[: 
25]B riftmas, or Na.of Chr. 4914-24122 \ 42414 
>6|C ve I5bz. 
ben. | 33[15 25Þ2. 35} 
FE 71 -Þt- John the Evangelift. 2616 2622 23 
Þ* E fJnnceents. - 18117: 25Þ2 20] 7 
_ ÞB:]F[27. Head of Caftor. og 8 29Þ2 13þ1 $: 1. 
-  Þ<|6PfHead of Pollux. oqts; 3cþh2 EY 
270-8 FF PORTS. 20; JIÞ1 ol 14 
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—_— . T STOR, Ix4 


FT | 4 Tx AB LE UTE ders time x Aldeberen' or ay Bulls Eye 
[-:....... 1 comes ta the Meridian thro ughogt the. Tear, .. | 


ij _ —_ | E7 5 wot wh 4 ; 7 1 | 3K i » 
Fans Fol * ay. | June. futy. a Sept. | Octo. | Nov. |iDec. 
Morn. Morn.) Aorn.| Morn. Morn. Morn. Even. 
0588 5416 $214 5813 O9|t  10't1 02; 
ro 54]8. ,:50P 48], 5433 05|r, 0610 57 
10 5613 4656 444 5113. O24 ozjto 52 
[0 45] 42Þ 40 47Þ 53% 5810 48 
ro 4118 38 3714 44 $5] $5410 43 
10391 3415. 33]4 40 So goto 39 
10 33] 30Þ5 2gS]4 36Þ 47]o 46jo 35 
8 2616 26], 33Þ 43]o 41jo 30 
2518 2215 22], 2 390 -37;10 26 
8 1816 1c|4 26 360 3210 21 
8 1415 -ISl4 222 32Þo . 2810 I'7 
318 105 11]4- 18|:- 28 24/10 12 
8 os O74 15Þ 24Þ 1910 08 
5518 o215 03[4' 11] 20Þ 1510 03 
7 -581s ocl, o8|2 17Þ 109 5 
00 039 5617 5415 55]4 04ſz 13 odp 53 
F611 1m59/9g 5217 F505 $2[4 ©oRz Ogfo. o2lp 4 
F211 55/9 487 455 493 $7Þ 95]:1859g 

49/11 51/9 44j7 425 | 45Þ. 53Þ, ©IÞ1 54p 4q 
43]! 479 | 39]7 _ 3815 ! 42] , 59 5711 499 3 
41i]11 43/9 33]7 3415 38] 46|: $311 45[p 32 
37]Þ1 399 317 395 34] 42] 49Þ1 4p '2 
33]:1 3519 27]7 2615 ; 3113 39] 45] 37Þp {23 
29111 3119 -24]7 .. 2215 ; 27]Þ 350: 41Þ1 33Þ '1 
22]f '; 26]r1: 27/9 1997 I9]5 .; 2413 32]! 3811 28Þp '14 
r-} 22/111: 23]9-\5[7 -15]5 | 203 28] 34|11 24 '1c 
18111 199 117 - 11]5. 1613 24]t 39|t1 209 06, 
.14]11 15j/p o77 orgs F213 20ſt 26|t1 15/9 ©! 
Iof11 119 0317; o3]5 ogf3 1611 22j11 11} 57 
0711 0618 536 55s: 0613. Tt 18]11 0638. 52 

' bir off (6 56h => I: 14 8 al 
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A TABLE ſhewing. what time 31 chief Stars come 
upon the Meridian ; before'dr efter \the Bulls Fye. 


Names of the Stars. H. M. 
Draco's Eye \. . 10 28 
Bright Star in the Harp | 9 $5 
| Vulters -Heart pH”. 
Swans Tail 7; 47 
| Prgaſm's Mouth 6 49 
Fomahant . . R 5. 38 
Andromada's Head . . 5.3% 4 25 
Southermoſt in the Whales Tait. 3-149 
Andromada's Girdle . — REG Z:-: 16 
—— In her Foot ». -8:7 
Bright Star in Artes A 0 
Whales Jaw .. .. : — 
Brighteſt in the Seven Stars oO 49 
Capella . i431 oO 35 
Orion's left F oot . s oO: a 
—— The middle in his Belt t; W 
—— [In his right ſhoulder . _. +0 
Foot of Caſtor . '. . 3. al 
| Great Dog . @*- 
Head of Caſtor bs wt 2: 9 
' Head of Pollux .  . . 3 o©O8 
Hyara' «Fer oo » 4- 54 
Lion's Heart . . . 5 34 
——_— In his Tall . i. 
Virgin's Spike :. . . 47 8-6 
Laſt in the Great Bears Tail 4 2 
Artur . . '. . . . 9 Þ 44 
South Ballance. | | Io 16 
North Ballance . 110: 4 
Brighteſt in the Crown . | It' og 
Le; s Heart . 
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e South before the Bulls Eye. 


F E 
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| 1 South after the Bulls Eye. 
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| 4 Table of the Right Aſcentions and Declinations of the chiefe /t and moſt known 
Stars in the Firmament , with their Magnitude , Latitude , Longitude , and 


Diſtance from the Pole. ,..exattly Calculated for the Tear £684. | 
Northern Conſtellations... Ci LADEN Dechnarss D iſe ance Kigh 4 Aſee ntion | 


D. M. D. M. D. M. ]H. M. 
The North Star . .. . 2156 2 N N24 142x|87 38 Nt 2 22 | % of 44.1 © 35 | 
Che brighteſt of the Guards . |2 721 515 8 37AFS 323NIt4 273]222 472114 51 
The upper of the two foremoſt WISE 320 eaſe 3h 1 en 
of the Q in the Great Bear.| 2/49i 40 Nlio [5 63 27:NÞ6 32f][161 1 |i0 44) 
3F he lower of the two foremoſt | MONTE: WE” FRE a Þ.- | 
|} ofthe Q in the Great Kear.| 2[4.$i 33 Nix; I 33N[z1 5621160 323]Lo 42 | 
The lower of the two latter off | ji > [+ , ys £ '* | 
+ theain the Great Bear . . 2147, 6zNizs 56155 283Nlz4 3141174! 113]L1 37 
Lhe upper of the two latter| | *; +... E £2 6 
of the 9 inthe Great Bear .| 2|5i! 37Nſz6 47 A|$$ 45ZN[;1 1341180 12 
The ritin the great Bears Tall 2154] (FSN] 4 31 mw]57 43 Nj2 17 [189 58 [12 40 
The middlemoſt-in her Tail: .:|. 2{5S: 22N[ > 1256 374Nþ3 224|197 41 [13 11 
'The end of ber Fail . . 2154' -25NſÞ2 23m59' 564Nþ9 , 32203i 45 [13 35 { 
The Dragons Tail . . . | 2156; 36N| 3 22 mp5 52 N|4 .8 hog 443113 59 
"0 1 ( in Boores) . , 1131! 2 N|t9 50o:zR0 54 NÞþ9 .6 1o 22 [iq 1: 
m9 Breaſt of Caſſiopea 3146 35zN| 3 29v&[|54 493NÞ35 184. 5 44| © 23 
| od >.- ph PALIN 3146 22N[13 32 &1]58 343N[31 252] 16 22] 1 53 
Srights reſt in Caſſopea's Chair . 3/51: 14zN] © 478157 263N[32 834358: 9f4]3 522 
The rlghteſt inthe Crown . | 2{44. .23N] +..50m[27 48 N62 12 [230 21 [15 214 
The brighteſt in the Harp . 161, 47Nlo 4$4vj[38 31 Njg1 29 [276 34 [18' 26 
{The Swans Tall ; 2:59; '57N| 1 15 X#[44 12 N45 48 1307: 41-J20- 31 
The bzightelt in Perſe right = | | 7-8-4 bh: $ 
: | = 2'3 5Nþ7 238 &[48 39 Nlar 21 | 45 13] 3 t 
Wagoners leit ſhoulder. ; 4 50zN[t7 47I|[45 38 Nag 22 | 7321 | 4 534 
Wezgoners right ſhoulder . | 224; 28N 25 49u[44 $33N[45 . 64] 84 17 þ 5 37 


The brighteſt in the Serpents # & | 
Neck . - ay. 36N[17 41m| 7 285N[82 313]232 14 |i5 29 | 


The Fagles Heart . 229; 213N|27 Jow| 8 5 N[8 203 502(1 | 
The brighteſt in-rhe Dolphins En | | 55 P93 502]'9 353 
Tall . | ul 


The firſt in Pego ſu 5 Wi ing . 

The end of Feg-/zw's Wing . | 

in the beginning of __ 
right Leg . R 


Andromeda's Head , 
The: Southermoſt in Andreme- 
da's Girdle . 

The*®brighteſt -m Andromede's 
| Southermoſt Foot. « - 1 
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Brighteſt in the Rams Had © 
The Bulls Eye, or Aldebaran. . 
The end of the Bulls Norther- 
moſt Horn. . .. . 

The brighteſt in the Pleiades . 
The upper or the Northermoſt 
head of the Twins Caſtor . 
The lower head Pollux 

Bright Star, left Foot of Pollux 
The brighteſt in the Lions neck 
The Lions heart, Regutzs . . 
Brighteſt Star in the Lions back 
The Lions Tail - . . 

Virgins Spike 
Southermoſt Scale of Libra . 
Northermoſt Scale of Libra . 
Scorpion's heart 

Fomabant . .. 


{ 


[The great Dog' $ fore Foot', 
[The little Dog's Thigh, uggen 


Southern Conſtellations. 


Bright Star in the Whales Jaw 
Brighteſt in the Whales Tall 
Orior's right ſhoulder 

0797's left ſhoulder . 

The ' firſt or Northermoſt In 
Or10n's belt . 

The ſecond or middiemoſt In 
Ons Et i is $55 

The third or Southermoſt 1m 
Orion's belt . , 
Orion's left Foot, or Regel : 


The brighteſt Star inthe mouth]. 


of the great Dog, $171. . . 
Hyara's heart | . '. - 
Bright Star in Argos Helm "__ 


inthe left Knee of the Centaur, 
The foremoſt of the Croſiers : 


Signs of the Zodiack, FR 


Endof the Centaur's:right Foot] : 


The Foot of the Croſiers . . 
The head of the Croſcers 
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M: 1D. M 


| Latitude.|Longitude| en Den _ R x enons 
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an. Fab. AMzxr. | Aprit.: May. , Tune. | Fly. Au TF f.-[Octob;, Nov. | Dec 

T7 Þril.. Joy. dy. | Ang: | Sepr- [Octob. 

Paſcen. Aſcen. laſten Afcen. |Aſcen. Aſcen.|Aſcen.|Aſcen.) Aſcen. Aſcen. Aſcen.jAſcen 
le adtes 26/8 ales. arr. 20181 0 Je. 24 6. 2d 16 24.18. 24182. 14 
ory 3421 MY '28fjo1 21/03 I 4OF | O9 251[1 19113 O7t5 O77 15 
| 2709: 3 821 (46j23 32]01 2403 1855: : oO9 2Sh[1 2213 1115 11]t7 20 
319 42/21 | 3- 35ÞP! 28103 22\05 2” o9 32|t1 26113 r5jtr5 1517 24 

419 47:21 '5: 23 39j1 3203 26/05 ; o9 36][1 29113 18|t5 2017 29| 
3/30 F1tz1-! | 3 43 3 29/05 O9 4011 33]13' 22[15 24117 33 
619 _— & f0hs 53... 33{a5 o9 44(\it1 37]13 26|t5 2817 38 

720, O0.22 06123 37/05 O9 47]'1 4013 3oft5 32|t7 42 

"820 04,22 09,23 41505 O9.51|L1 44113 33115 3617 46 

920, 08/22 | [1323 5 45;05 o9 551, 47]13. 37Þ15 4917 51 

1020 12/22: | 1JOO 49005 | Og: 58 [1 S1jt3 411t5_ 4517 55 

[ 1/20. 1622 21ſ00 53/06 10: 021 55113 45115. 49118 oo 

12/20: 21/22. 25j00 57,06 to O6]t1 58113 4915 53j18 og 

13120" 25 22 2.500 o1(06 10 1012 c2[13 $2R15 5718 off. 
20 2922 32/00 -05j06 ro: 13]12o5]13, 56J16 or18 13] 
15120 3322 36]00 ©9106 10: 17]2' og]t4 oo[t6 o6118 18 

1.6120 37,22 4000 2 1 3[o6 : "—_ 3114 04/16 1018-22 

LT{2.0- 422.2 44100 2 4-1-7106 IO 24[12 16]14 o8Þ16 1418 27 

18120 4622 470. 3902 24104 226 10 28|12 20]14 12[16 1918 31 

15129 5222 $1400 33j02 28104, 2616 10, 32112. 23114 .16|16 23118 35 

2040 5422 55100 37,02 32Þ4 30Þs £ 10 35h2 2714 1916 27118. 40 
20 5322. 580 41102 35]4 34Þs (4: ro 3912 31[14 23116 32118 44 

22/21 0223 02j00 44302 39]4 3 6 : 10 42112 34114 27116 3618 45 

23j21 06 23 o6j0O 4802 4 4216 '50Þo8 5ojto 46112 38114 31Jts 4018 53| - 

24121 1023 1000 $2102 47Þ4 45s : 10 5ot2 42114 35116 45518 5 

=2/ rub 1423 13}00 $5jO2 4 56 [0 53Þ12 45j14 39116 49]l9 02 
- 36 5: 17 7Þ0 $9p2: 55194. 10 $711 2 4 14 43116 53|19 O6| 

>6[11, OIN12 53[14 47116 5819 11 
211; 0411256114 .51]17 o2f19 15 
11; O8|13-oo|t4 5517 0619 1s 
ri 11j13 04114 5917 21119 24 
Js. > BEE 15 03 _9 28 
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| A Traverſe-Table for every Point, | Helf-Point ,, and Quarter-Point , 


of the Compaſs ,. to the 100 part of a League or Mile. 


I D'oz deg. 497n.| los deg. 37 min. 05 aeg. 2.6 74in. 11 deg. 15.142. IQ 
I ©. Point 2 o Point ; o Poznt 2 | 1 Prines, | SE 
OJ iow ION — FRy 
j=|NS|EW| [NS ew| [NS|EW| [NS[EWES 
i| 1 | o1.00þ 00.05 01.00] 00.10f 00.98] 00.14 o0.9t| 00.200 1 
4 2 | 02.0q] O0.1C 01.99] 00.20 01.97] 00.29 O1.9C F>0.35 2. 
3 | 03.00] 00.15 02.98] 00.29 02.96] 00.44 02.94] 00.58] 3 
]| +4 | 04.00] 00.2c 03.98] 00.39 03.95] 00.58 03.92] 00.78] 4.| 
| 5 | 04.09] 00.25 04.97] 00.49] 04.94] 00.73 04,90} 00.98] 5 
|. 6 05.09] 00.25 05.97] 00.59 05.93] 00.88 05:8E] 01.17] 6 
7 | 06.09] 00.34 06.97] 00.69 - 06.92] O1.02 06.86] 01.37 
- 8 07.09] ©0.3c 07.96] 00.78 ©7.91] O1.17 07.85  ©1.56 g 
9 | 08.09] 00.44 08.96] 00.88 * 08.90 01.32 08.83] 01.76} 9 | 
10 | 09.09] 00.45 09.95] 00.98 09.89] 01.46 09.81} 01.95f 10” 
11 | 10.98] 00.54 10.95]-.01.08 10.88] 01.61] | 10.79] 02.15] 11- 
12 | 11.98] 00.55 11.94] 01.18 11.87] 01.76 11.77] 02.34] 12 
13 ] 12.98] 00.63 12.94] 01.27 12.86] 01.91] 12.75] 02.54þ 13 
14 | 13.98] 00.68 13.93] 01.37 13.85]. 02.05 I 3.73E. 02.73] 14 
15 | 14.98] 00.73 14.93] 01.47 ' 14:84 02.20 14.71] 02.93] 15 
16 | 15.98] 00.78 15.92] O1.57 15.83] 02.34 15.65] 03.12] 16 
17 | 16.98] 00.83 16.92] 01.67 16.82] 02.49 16.67 03.32/ 17 |; 
18 | 17.97] 06.88 17:91] 01.76 17.80] 02.64 17.65] 03.51] 18 | 
19 | 18.97] 00.93 18.91] 01.86 18.79] 02.79 18.64} 03.71] 19 | 
20 | 19.97] 00.98 19.90] 01.96 19.78] 02.93 19.62] 03.90] 20 
21 | 20.97] 01.03 20.9c] 02.06 20.77] 03.08 20.6c| ©4.10] 21 þ 
22 | 21.97] 01.08 21.89] 02.16 21.76] 03.22 21.58] 04.29. 22 
23 | 22.97] 01.13 22.85] 02.25 22.75] 03,37 22.56] 04.49] 23 
24 | 23.97] Or.17 23.88] 02.35 23.74\ 03.52 2.3.54|.04.68| 24. | 
25 | 24-97] 01.22 24.88] 02.45 24-73[.03.66 24.52[ 04.88] 25 
| 26 | 25.96] 01.27 25.87] 02.55 25.71] 03.81 25.50 05.07, 26 
27 | 26.96| 01.32 26.87] 02.65 26.70] 03.96 26.48 05.27] 27 
28 277.96 O1.37 27.86 O2.75 27.69| 04.10 27.46] 05.46; 28. | 
| 29 | 28.96] 01.42 28.86] 02.84, 28.68] 04.25 28.44j 05.66, 29 
j 30 | 29.96] 01.47 29.86] 02.94 29.67] 04.40] 29.42] 05.35;. 5 
31 | 30.c4| 01.52 30.85] 03.04 30.66] 04,55 30.40] 05.05! 31 
32 | 31.96] 01.57 31.85 03.14] 31.65} 04.69 31.38 £6.24, 32 
EW|NS E w|ns| [EW|NS] |EW|NS| | 
7 Points Z 7 Points + | 7 Point ' 7 Points. : 
87 deg. 11 min. 84 deg. 22 min. |81 deg. 34 min. 7S deg. 45 min.| { 


TABLES Uſeful in 


22 
ls [ A.TRAVERSETABLE.' A | 
IS O2 deg. 49 min.| |og deg. 37 min, OB deg. 26 min [11 deg. 15 min. LS 
| Ez| o Points * oO Point + o Points Z 1 Point, en 
Dt p—_ t 
ES|NS|EW NS EW NSI|EW NS|EW|SS 
33 32.96] 01.61 . 32.84] 03.23 32.64] 04.84] | 32-37] 06.44] 33 
34 633-99 01.66 33-84] 03-33 33.63] 04.98 33.35] 96.63] 34 
35 | 34-93] 91:71 34-83] 93-43 34.62] 05.13] | 34-33] 06.83] 35 
36 | 35-95] 01.75 35-83] 03.53 35-61] 05.28 35-31] 07.02] 36 
37 | 36.95] 01.81 36.82] 03.63} 36.60| 05.42 36.29] 07.22] 37 
| 38 | 37.95] 01.86] | 37.82| 03.73] | 37-59] 95-57] || 37-27] 07-44] 38 | 
39 | 38.95] D1.91 38.81] 03.82 38.58] 05.72] |} 38.25} 07.61] 39 
40 | 39.95] 01.96 39.81] 03.92 39-57] 05.87 .39.23] 07.80] 40. 
41 | 40.95] 02.91 40.80] 04.02 40.55] 06.02] | 40.21] 08.00] 41: 
42 | 41.95] 02.06] | 41.80] 04.12 41.54] 06.16 41.19] 08.19] 42 
43 | 42-95] 02.11 42.79] 04-21 42-53] 06.31 42.17] 08.35] 43 | 
44 | 43-94] 02.15 43-79] 04-31] 43-52 06.45 43.15] 08.58] 44: 
| 45 | 44-94] 02.20 44.78] 04.41] 44-51 06.60 44-14] 08.73] 45. 
| 46 | 45-94! 02.25 45-78] 04.51] * 45-50 06.48 45.12} 08.77] 46 
47 | 46.94] 02.30 46.77] 04-61 46.49] 06.63 46.10} 09.17] 47 
48 | 47.94] 02.35 47-77| 04.70 47-48] 07.77 47-08] 09.36] 48 
49 | 48.94] 02.40 48.76] 04.80 48.47] 07.92; 48.06 09.56] 49 
50 | 49-94] 02.45] | 49:75] 04.9 | 49.45] 07.07] | 49.04] 09.75] 50 
51 | 50.93] 02.50 50.75] 05.00 $9.44] 07.48 50.02] 09.95] 51 
' $2 | 51.93] 02.55 $1.75] 05-10 $1.43]. 07-63 51.00] 10.14] 52 
53 | 52-93] 02.60 52.74| 05-20 $2.42] 07.77 51.98] 10.34] 53 
54 | 53-93] 02-65 53-74] 05-29 53-41] 07.92 52.96] 10.53] 54 
55 | 54-93 ” 5a, 54-73] 95-39] | 54:44 08.07 53-94] 10.73] 55 
56 | 55-93] 02.75] | 55-73] 95-49 |} 55-39 08.21 54-92]- 10.92] 56 
57 | 56.93] 02.75 56.72] 05.59 | 56.38 ©8.36] |. 55.99] 11.02] 57 
58 | 57.93] 02.84 57.72] 05.68 | $7.37] 08.51 56.89] 11.31] 58 
59 58.92! 02.89 58.71] 05.78 58.36] 08.65 ' 57.87] 11.51] 59 * 
60 | 59.92) 02.9 59.71] 05.88 59.35] 08.80 58.85] 11.70] 60 
70 | 69.91) 03.43 69.66] 06.86 69.24] 10.27] | 68.65] 13.65| 70 
80 79-90, 03.92 79.61] 07.84 79.13] 11.73 25-445 43-69 80 
| 90 | 89.89, 04.41 89.56] 08.82] {| 89.02] 13.20 8.27] 17.55] 90* 
100 99.87, 04.90 09.51] 09.80 98.01] 14.67 98.08]. 19.541 00 
200 |199.76, 29.80 199.02] 19.90 197.82] 29.34 196.16] 39.0200 
EW\NS EW|NS EW|INS| |EW|NS 
47 Popes 5 7 Points 7 7 Points 5 + 7 Points. 
87 deg. 11 min. '4 deg. 11 min. 31 deg, 94 2in: - 198 deg. 45 wn. 


Bo oKY. 


NAVIGATION. 


2 
E 4 TRAVERSE-TABLE. 

[214 deg; O04 min 16 deg. 52 mm. 19 Tee. 41 7itn. 22 deg. 30 mm. =D 
TE] '1 Point 2 1 Pojnt ; 1 Pojnt + 2 Points, | FR 
I=S|NSTEW| NS|EW NS|EW NSTEW]SS} 

1 | 00.97} 00.24 00.96] 00.29 00.94] 00.33 00.9: 00.38] 1 
2 | 01.94] 00.48 O1.91] 00.58 01.88] 00.67] 01.85} 00,76] 2 | 
3 | 02.91] 00.72 _ 02.87] 00.87 02.82] 01.01 02.77] 01.75] 3. 
4 | 03.88} 00.97 03.83] 01.15 03.77] 01.344 03.7}. 01.53] 4 | 
5 | 94-851 01.21 04.78] 01.45] | 04-71] 01.68 04.62] 01.91] 5 
6 | 05.82] 01.45 05.74 01.74 05.65! 02.02] 05.54f 02.30} 6 |. 
7 05.79 OI.7O 06.70] 02,03 06.59] 02.35 06.47 02.68] I 
8 07.76, 01.94 07.66] 02.32 07.53] 02.70 07.35] 03.16] 8 
9 | 08.73 O2.18 08.61] 02.61 03.47} 03.03 o8.31} 03.444 9} 
10 | 09.70 02.43] 09.57] 02.90 09.41] 03.37]. 09.24] 03.83} 10 
LI | 10.67, 02.67 19.53] 03.19 10.36] 03,71 | 10,16 04.21 I1 
12 | 11.64 02.91]. I 1.45] 03.48 v1.30] 04.04 Fi.os| 04.59] 12 | 
> 1:3 | 12.61} 03.15 | 12.44] 03.77 12.24] 04.36 12.01] 04.97] 13 
\ 14 | 13.58 03.40 I 3.4C| 04.06 13.18; 04.72 12.93] 05.35} 14 
5 | 14-55 03-64 14.35] 04.35 14.12] 05.05] ' 13.86 05.74] 15 
116 (15.52 03.88 15.31] 04.64 15.06j 05.39 14.72] 05.12] 16 | 
17 Þ 16.49 04.13}, | 16.27] 04.93 16.00, 05.73 1 15.71] 06.51] 17 Þ 
r18 | 17.46; 04.37] 17,22] 05.22 16.95] 06.06 16.63] 6099p 18 
119 18.43 04-61 18.18] og.51 17.89: 06.40 17.55] 07.27þ 19 |: 
{20 | 19.40, 04.86 r9.14] 05.81 | 18.83| 06.74 18.4] 07.6520 |: 
{ 21 20.37, 05.10] | 20.1c} 06.10 19.77] 07.08 1 9.4c| 08.04Þ 21 
2X2 | 21.34. 05.34 21.05] 06.39 20.71} 07.41 . 20.32[-08.42Þ 22 
23 | 22.34, 05.48] | 22.01] 06.68 21.66| 07.75 21,25] 08.8c|. 23 | 
; 2.4 2.3.28, 05.83] 22.97] 06.97 22360, 08.08 22.17]-09.1EÞ 24 
i 25 | 24.25; 06.07 23.91] 07.26 23.54 08.42 23.1c|,09.57125 
26 | 25.22 ar) 24.88] 07.55 2.4-43| 08.76 2.4.02 09.95] 25 
27 | 26.19, 06.56| 25.84] 07.84 25.42] 09.10 24.94|:10.33þ 27 | 
28 | 27.16; 06.80 25.75] 08.13 26.36] 09.43} | 25.85] 10.71] 28 | 
29 | 28.13] 07.04 27.75] 08.42 2:7.30} 09.77 26.75] 11.10k 29 . 
30 29.10, 07.28 28.71] o8.71 28.25] 10.1 27.72] 11.49} 30 |: 
31 | 30.07) 07.53 29.66] 05.00 29.19] 10.44 28.64 11.86 31 
32 F 31,04} C7.77 30.62] 09.29 30.13] 10.74) 29.56]. 12.25} 32 |: 
EW|\NS| 1EwW|MNS EW|NS EW|NSh_ |: 
— — — —__— — : 7 
 &E TRn'T 1 | 6 Points 3 '6 Point >, 6: Poms. | £3 
75 dep. <6 min. 72 400. On min. 67 den. 20 win! F 


| 


70 de. lg min. 


TABLES Uſeful in 


Boon. 


i; A TRAVERSE-TABLE. 


[14 deg. 04 nin, | 


3-3 Pahar - 


_ 


p.nmj 541130 0] 
097 ut {1G 


NS 


32.01 
32.98] 
33-95 

| 34-92 


I 6 Points 2 


I; dev, <6 min. 


16 dep. 52 min. 


1 Pont 


N $S 


E W | 


31.58 
32+54 
33-45 
34-45 


Og. 58, 


99.87; 
ILO.16': 


19.45] 


35-41 
36.36 
37+32 
38.28 


Dn 
11.03 
I 1.32 
I 1.G1 


39-23 
40.19 
41.15 


42.12] 


43-06 


I 1.90 
12.19 
12.48 
12.77 
I 3-06, 


44-62 
44-98 
45-95 
46.89 


47-85 


14-51 


I 3-35] - 


I 3.64 
I 3.93 
I 4.22 


| F1.67 
1 52.6: 


—___ 


48.8c] 
| 49-76 


$072 


6 Points © 


2 


| 


I9 a. 41 217n. 


22 deg. 30min; SQ 


1 Pont + 


2 Points. 


NS 


EW 


31.07 
32.01 


32.95]- 


33-8 


N S|EW 


12.63 
13.01 
I 3.39 
I 3.78 


14.16 
I 4.54 
14.92 
15.31 


I15-6g 
16.07 
16.45 
16.84 


17.22] 


6 Points 


6 Points. 


73 deg. O7 min.| 


70 deg. 19 min. 


07 deg. 30 min, 


Book V. 'G A T 10 N. 25 
[=> 4 TRAVERSE-TABLE. 
T L 25 deg. 19 mn.þ 28 2g. 07 mm. . 30 deg. $6 min, 3 3 deg. 45 mn, T & 
FT 2 Points 4 | 2 Poms 2 Tt]. 
3 wi |as;, ww [x W RJ 
S&|N SjJEW)] S\ EW} |JANSJEW]. = 
[ | 95.99] 00.43] ri 
2 | 01.81] 00.85 A $5 
3 | 02.71] 01.25 O1.67] 3 
4 | 03-61] OL.71 . 4 } 
5 | 24-52] 92-14 > 
© AIERs IE OY 
6 | 05.42] 02.56 03.33] 6 
7 | 96.33] 02.99 . '& 
8 | 07.23] 03.42 £ 
9 | 08.14] 03.85 9* 
10 | 09.04] 04.28 IO | 
09.94] 04.70 I1 
10.85] 05.13 12 
11.75] 05.56 13 
12.66] 05.95 I4 
13.56 06.41 I5 
14-46] 06.84 16 
15-37] 07-27 17 | 
16.27] 07.70 18 
17.18] o8.12 19 
18.08] o8.55 20 
' 18.9 I . 21 
19.89] 09.41 22 
20.79] 09.833 23 
21.70 10.26 24 
22.60] 10.6G 28 
23.50] 11.12 26 
24.41] 11.5 27 
25.31] 11.97 28 
1 26.22]-12 29 
27.12] 12.93 30 | 
28.02] 13.23 31 
28.93] 13.68 32 
EW|INS EW|NS| 
. 5 Points Z 5 Points 4 5 Points, | | 
64 deg. 4.2 min. 59 deg. 04 min.' [56 deg. 15 min.\' 


Ddd 


26. TABLES:Mſefal in - Boox, V.. | 
| PE YAALLYLSST YL 11, DR | 
Eſ5 ae. aeg. 19min, 23 deg. 07 min, | _ 56 min [33 deg. 45 min. TS 
S.&|.2 Points ints 2 2: Pots 7 2. Points 4 | 3 Points, |S 
ES _ Dh 
EW S[Ew| [NS|EW| |NSHEW] [[NS|[EW|SS 
433" 5.83] | 4-11] 29.10] '15.56 | 28.31] 116. 97] 27.44\ 18.33], 33 | 
34 | 39-74] 04-54 29.98] 16.03] | 29.16}[17.48] j28.27] 18,89] 34 | 
35 '3T. .64] 14-96 30.87] 16.50 30.02] 17.99 29.10] 19.44]! 35 || 
36 | 32. 54) 15-39 31.75 = 30.88] 18.51 _29.93 20,00] 36 
37 | 33-45] 15.82] | 32.63] 17.44] | 31.74] 19.02] | 30.76] 20.56] 37 
'38 34-35] :16.25 33-57] 17-91] 32.59] 19:54 i. 31,60] 21:11] 38 
:39 | 35-26] 16.68 34.40] 18.38 33-45]. 20.05 | 32,43] 21.67] 39 
'40 | 36.16]'17.10 35.28] 18.86 ' 34-31} 20.56 33.26] 22.22þ 40 
41 37.06]-17.53 36.16 19.34) 35.17] 21.08 34.09 22.78] 41 
42 | 37-67] 17.96} 37.04\ 19.81 36.02] 21.59 34.92] 23.34Þ 42 
43 | 38.87] 18.38 37.92] 20.27| 36.88] 22.11 35-75] 23-89] 43 
44 |.39-78] 18.81 38.80] 20.74). 37.74] 22.62 | 36.33] 24-44] 44 
45. | 40.68] 19.24 39-69] 21.21] 38,60] 23.14 37.42] 25-00] 45 
: 46 41.51] 19.67 40.57] {21.68} 39.46 23.65 38.25| 25.55] 46 
'47 | 42-49] 20.09 41:41] 22:16} 40:31] 24-16 39.08] 26.11] 47 
48 | 43-39] 20.52 42.34| 22.63 41.17] 24.60 39.91] 26.67] 48 
49 | 44-30} 20.95 43-21] 23.10 42.03] 25.19] | 40:74] 27-22] 49 
- FO | 45-20] 21.38] | 44-10] 23.57 42289] 25-71 41.57] 27.78] 50 , 
5 * 44-98 24.04 | 43.74] 26.22 42.49] 28.33 Ti 
| 45.86] 24.51 44:60} 26.73) 43-24] 28.899 52 
* 46.74] 24-98 45-46] 27-25 44-07] 29-44] 53 
47.62]. 25.46; 46.32] 27.76 44-90] 30.00} 54, 
48.51] 25.93 47.17] 28.28] |} 45.73] 30.56] 55: 
49.39} 26.40 48:031*28.79 {| 46-56] 31.11 56! 
50.27] 26.87 48.89] 29.30] 147-39] 431-67] 57 
51.15] 27.34 49175] 29:82 48.22} 32:22] 58: 
"52.03 27.81 50:611'30:33] . {| 48:06} 32.78] 59. 
52.91] 28.28 51.46] 30.84] |.49.89] 33.33] 60 
61.73þ 32-99 60.04[' 35.98] :| 58.221 .38.88] 70! 
] 79.559 57. 7L 68.62] 41412} | $66: 511 :44:44| 80, 
| 79-37] 42-43 97.19] 46.26] [479485 50:op]- go 
1 j 88.19] 47-13 85:79] 514.41] {448311 4-55; 0 100, 
1176.39 '94..26 F71:54 i 02,82 41Þ66:28|e7'1; 111200: 
E | A EW| NS E'W|NS EWEN.S of 
of | 5 Points 3 5 Poimes +\| |: 5 Poms 4, | | 5 Points. | 
= | 64 deg. 42 mn. br arg. $2 miy. Too Weg.” 04 mm. [56 deg.. 1 5 min. | 


UMI 


—_— 


ww 


dl 


Book V. 


NATTGATION. 


TOATRAVERSETABLE 


45 deg. OO 1n14n. 


| ES 36 deg. 34 min.) |39 deg. 22 mm. |42 deg. 11 min. IV 
S g 3 Point 5 3 Point - 3 Papa $ | 4 Points. Z 4 
SS|NS|EW NS|EW NS|EW| EW] <8: 
"x | 00:80 00.60) 00.77] 00.63 00.74] 00.67] 00.71] 1 
"2 ] 01.61] Or.1% O1.55] 01.27 01.48] 01.34] O1.41] 2 
3 |] 02.41] 01.41 02.32| 01.90 O2.22] 02.01 O2.12] 3 

4 | 03.21þ.02.38 03.09] 02.54 02.96] 02.69 ©02.83] 4 
':5 | 04,02] 02.9% 03.86] 03.17 03.70 03.36 03.54 5: 
— 04.82 03.57 04.64 ©3.81 04.44 04.03 04.244 6 

7 | 05.62] 04.17] 05.41] 04.4 05.18 04.78 04.950 7. 
8 | 06:43] 04.70} 06.18] 05.0 05-93] 05.37 05.66] 8» 

9 | 07.23] 05.36 06.96] 05.71 06.67] 06.04 06.36] 9! 
IO | 08.03] 05.96 07.73] 06.34 07.41} 06.72 07.07 | 

08:83] 06.55 o8.50| 06.98 08.15] 07.39 '09:78] 
12 jÞ 09.64| 07:15 09.28] 07.61 08.89 08.06 08:49] '1 
1:3 | 10.44} 0774 10.05} 08.25] F} 09:68}. 08.73 O9.19P:1.3 | 
I4 |.11:24] 08.34 10.82] 08,38 I0:37| 09.40 09.90} 

15 |:12.05] 08:94 I1.60| 09.52 L1.11} 10.07 10.61 
16] 12.85] 09.53 12.37] 10.15 11.85} 10.74) 11.31 
'# & ©13.66 'IO0.13 13.14] 10.78 I2.70| 11.42] I 2.02 
18:1c14.46} 10.72] |}. 13:91 11.42 13.34\ 12.09 12.73 

'1-15-26]-14532] *'Þ 4-69] 12.04 14-08| 12.76 I 3.44 
-16.06]. 11.91 15.46] 12.59 14.82]; 13.43 14.14 
16.87 12.51] 16.23] 13.32 15.36] 14.10 14.85 
| 17.67] 13.11 17.01] 13.96 16.30] 14.77 15.56 

, 1:29.47] 13.70 17.78].14-59] 17.04] 15.45 16.26 
- 119.28] 14.30 18.554 15-22 17.78] 16.12 16. 97]; 
,.20,08| 14.89 19.32]. 15.86 18.52] 16.79 17.68 
20.88] 15.49 20.1c| 16.49] | | 19-26] 17.46 1 8.36 
21.69] 16.08 20.87] 17.13 20.00] 18.13 O90G 
22.49} 16.68 21.64] 17.76 20.75] 18.79 89.80 

| d | 23-29] 17-27 22.42] 18.40 21.45] 19.44 5145; 

| 30 | 24.40] 17.87] | 23:9] 19.03 22.235] 20.12 2121 

{ 31 | 24-9} 18.47] | 23.96] 19.67 22.97 20.82 92.92 

1 32 | 25.59] 19.06| . | 24.74] 20.30 23.71] 21.49 63.63 

| EWINS Ewlns| [EWINS N $ 

4 Points 4 Points 4 Points 7 4 Poims, | 
53 deg. 26 min., £ [50 deg. 37 min. 7 deg. 49 min. 45 deg. oo min.| 


Se wy — —_—— 7 


TABLES Wu mn 


Boox Y. 
| A TRAVERSE-TABLE. 
2835 deg. 34 min, 9 deg. 2 22 mn, "142 deg. TE772 45 deg. OO min, LY 
ba | 3 Points } 3 Pots + 3 Points + | 4 Points. Q J 
35 | 8, 
8 N S|EW]| [NSLEW| [NSjEW| [NS|EW|SS 
33 | 26.51] 19.66 25.51] 20.93 24-45] 22-16 23-33] 23-33] 33 
34 | 27.31 2025 26.28] 21.57] 25.15]. 22.83 24-04] 24-04] 34 
| 35 | 28.11] 20.8 27.06] 22, - | 25.93] 23-50 24-75] 24-75] 35 
* 36 | 28.91] 21.45] | 27.83] 22.84 26.67] 24.17 25.46] 25.46] 36 | 
' 37 | 29.72] 22.04 ' 28.60 23. 47 27.41] 24.35 26.16] 26.16] 37 
38 | 30.52] 22.64 29.37] 24-21} 28.16] 25.52 . 26.87] 26.87] 38 
39 | 31-33] 23-23] | 30.15] 24-74 " 28.90] 26.19 27.56] 27.56] 39 
40 | 32.13] 23.83 ' 39.92] 25.38 29.64] 26.86 28.28 28.28] 40 
41 32.93] 24-42 ' 32.69] 26.01 30:38} 27.53 28.99] 28.99] 41 
42 | 33-73] 25-02 - 32.47] 26.64 | 3r.12| 28.21] | 29.10] 29.10] 42 
43 | 34-54] 25-61þ 33-24| 27-28] | 3r.86] 28.88 30.41] 30.41] 43 
44 | 35-34 26.21] [| 34-01] 27.91 32.60] 29.55 31.11] 31.11] 44 
45 þ 36-14] 26.81}, | 34-78} 28.55 33-34] 30-22] | 31.82] 31.Baf 45 | 
{af | 36:53 27.40 35-56] 29.18 "34.08 30.85} | 32.53] 32.53] 46 
47 | 37-75] 28.00 36.33 29.82 34-82] 31.56 33-23] 33-23] 47 
48 | 38.55] 28.59], | 37.10 301445, | 35-57 32:25f 33-94] 33-94] 48 
49 | 39-34 29.16| | 37.89] 31.08 36.31] 32.91] | 34:65] 34-65] 49 
452 | 40.17] 29.78] $5 65] 31-72] | 37-05]. 33-57} [| 35-35] 35-35-59 | 
—F 51 | 40-95] 30.38 39-42] 32.35 37-79] 34-25] | 36.06|' 36.06] 51 | 
| 52 | 41.77] 30:98] | 40.20] 32.99 38.53] 34-92] |-36.77] 36.77] 52 
' $3 Þ 42-57] 3-57] | 40.97] 33-62 39-27] 35-55] Þ 37-4%| 37-48} 53 
' $4 | 43-37] 32.17 . 41:74] 34-26 . 40.01] 36.26 38.14] 38.14ſ. 54 
55 | 44-18] 32.76] | 42.52} 34.85 | 40.75] 36.94] | 38.89] 38.85} 55 
56 | 44-98] 33.36] | 43-25| 35-53 | 41.45] 37-61 39-60] 39.6} 56 
: 57 | 45-78] 33-96 44-06]. 36.16 42.23] 38.28] | 40.30] 40.30] 57 
: 58, | 46.59] 34-55 44-83] 36.79 43-07] 38.95 41.01] 41.01] 58 
59 | 47-39 35-15þ 45-61] 37-43 43-72] 39-62 41.72] 41-72] 59 
. 60 | 48.1 \ 35-74 46.38 _ 38.06 44-45] 40-25 42.43]. 42.4.3] 60 
: 70 | 56.22] 41.65 | 54-11] 44-41} | 51.85 47.00] | 49-45 49-45] 70 
: 89 . 64-25] 47-65] 61.84 5O. 75] $9.26f $3.72 : $6.56þ 56.56] 80 
\ þ 99-þ 72.28 53.61] 69.57] 57-09 - 66.67] 60.44]. 63.63] 63.63] 90 
100: þ, 80.32] 59.56 77-30] 63.43] Þ 74-08} 67.15] | 70.71þ 70:711100 
200. [160.64/1-k9.12]. [154.6c[126.86 148.16}1 34.30 [41.41] 41.41]200 
jEwlxs| EWNS| |EW|MNS EWInNS| 
4 Points 2 4 Points 4 4 Points 5 4 Points. 
EY $3.5 EY 26" min. ; 5O deg. 27 min. 4.7 deg. 4.9 nv Oas deg. OO min. 
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mw 


——— ect as l 9". 2 Ipods AE PII bags PIETY lit? 
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BK &. 'þ þ ; , \ 4 & EY 
__© I LI ABLES ſe Fig" * Book V 
— _ te es tf» - RA 204 RI 2 5 La REs me: ->,- 4 4 WS. t* O_— COTE: —__ UW 4 4 I 9 _— 0 


SS Tan IX 


UMI 


BpgE V: NA K1G ATION. X- 


-— 


MERIDIONAL PARTS. 


nn ti nr oma es ay 
FOOFTCNNIFAFI 
wy ; _ 2: Þ , 8 0 d  o- 

; SEE] . 8 < 


30 | 300 | 900. 
z1þ 316] 1s 
32: 320,|. 920* 
334 339 |. v39,|þ 
34 | 349. 1949. | 


$ 


| 35| j50| 959 | 
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36604 37588:-1:38596 +3962 |- 4686 
58 | 34714 | 55557; þ-36620-1 — 38613 [39645 | 49704 
| 59 34730 #35673 (36636 | 35621 [:38630 39663; | 40722 
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A TaAB LE of | 


"BE SK 0 58 59 {| 60 | GI 62:2 | 


Min. | Min. | Min, | Ain. | Min. | Min. | 4s. 
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40739 | 41827 | 42943 | 44092 | 45274 | 46493 | 47750 
49757 | 41845 | 42962 | 44111 | 45294 | 46513 | 47771 |: 
49775 | 41863 ; 42981 | 44131 45314 | 456534 | 47793 
49793 441882 | 43000 | 44150 | 45334 | 46555 | 47814 
411 | 41900 | 43019 | 44170 | 45354 | 45575 | 47835 | 


FI 
——_— 


a. thn. Mt. the AA. Foe + tie #4. 


I, : 
49829 | 41918 | 43038 | 44189 | 45374 | 46596 | 47857 | 
| 49847 | 41937 | 43057 | 44293 | 45394 | 46617 | 47878 
40865 | 41955 | 43976 | 44228 | 45414 | 46637 | 47900 
40883 | 41974 ; 43095 | 44247 | 45434, 45658 | 47921 | 
49901 .| 41992 | 4314 | 44267 | 45454 | 


[0 | 40919 | 42011 | 43132 | 44286 | 45475 | 46699 
Il | 40937 | 42029 | 4315t 4 44306 | 45495 | 
12 | 49955 | 42047 | 43170 | 44325 | 45515 | 46741 | 48007 
13 | 40973 | 42066 | 43189 | 44345 | 45535 | 46762 | 48028 
14 | 40991 | 42084 | 43208 | 44364 | 45555 | 46782 | 48049 
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© &Y on [| wwmy Y F 


as a.m. thc. 


] 15 | 41009 | 42103 | 43227 | 44384 | 45575 | 45803 | 48071 | 
I6 |-41027 | 42121 | 43246 | 44494 | 45595 | 46824 | 48092 | 
_ 17 | 41045 | 42140 | 43265 | 44423 | 45615 | 46845 | 48114 
18 | 41063 q2r5e. 43284 | 44443 | 45636 | 4686 
i9 | 41081 | 42177 | 43393 | 44462 | 45656 | 46886 | 48157 
20 1 41099 | 42195 | 43322 | 44482 (45576 | 46907. 48178 | 
'21 | 41117 | 42214 | 43342 | 44502 | 45696 | 46928-] 48200 
22 | 41135 | 42232 | 43361 | 44521 | 45716 | 46949 | 48222 . 
23 | 41153 | 42251 | 43380 | 44541 | 45737 | 46970 | 48243 
24 | 41171 | 42270 | 43399 | 44560 | 45757 | 46991 | 48265 | 
| 25 | 41 189 | 42288 | 43418 | 44590 | 45777 | 47012 | 4$285 
1 26 ] 41207 | 42307 | 43437 | -44600 | 45797 | 47032 | 48308. 
| 27 | 41225 | 42325 e619 | 43843 ] 47053 |] 48329 
| 28 | 41243 4 42344 } 43475 | 44639 : 46835 | 47074 j 48352 
| 29 | 41261 { 42362 43494 | 44660 : 4858 | 
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134-63=, "87 - þ& 65 | 56 , 67 68 | | 
e WM. Adin. Atzn Ain, | in. | Min. | Min, | Min 
oO | 49050 |. 50395 | 51788 | 53236 | 54749 | 56309 | 57946 
1 | 49072 | 50417] 51912 $3260 | 54766 | 56335 | 57974 
2 | 49994 | 50440 | 51836 | 53285 | 54792] 56362. | 58002 
3 | 49116 | 50463 | 51860 | 53309.| 54817 | 56389 | 58030 
4 | 49138 | 50486 | 51883 | 53334 | 54843 | 56415 | 58058 
5 | 49160 | 50509 | 51907 | 53359 54869 56442 | 580:6 
.. 6 | 49182. | 50532 | 51931 | 53383 | 54894 |. 55469 |. 58114 
' 7 | 49204 | 50555-| 51954 | 73498-| 54920 | $6490 | 58142 
| 8 | 49226 | 50577 | 51978. 4.53433 | 54945-| $6523 | 58170 
9 | 49248 | 50600 520024, .53457-| 54971 | $6559 581 98 
-10 | 49271 | 50623. | 52026 | 53482 | 54997 | 56576 | 58226 
11 | 49293.| 50546 | 52050'| 53507 | 55023 | 56603 582 54. 
12 | 49315 | 50669 |. 52973. ] 53532 | 55949 þ 56630 | 58282 
13 | 49337 | 59692. | 52997, ],53556-t 55075. | 56657 | 58310 | 
.14 | 49359-| $9715 $2121 4.5358! 55100 56684 $432 
15 | 49381 | 5 B67 
.I6 | 49404 
17 | 49426. 
18 | 46448. | 5 
19 | 49479-| $ 
- 20 | 49493- 
-21 | 49515- 
22. | 49537 
23 | 49560 
+24 |. 49582. |.5 3 
25] 49604-[, . $395 
26.| 49627 : T0 .. $3980 |: yoo 
27 | 49649'| 51015>[ 524332], $3905 |; 55438 | 57036 | 58707 | 
28 | 49671 | 51039-| 52457-| $3930'| 55464 q 57963 |. 58735 
29 | 49604. | Lo ( $2451, | $3955 | $5490 1.57998. $8766 
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| $5726 
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57310 
$7337 | 


57364 ] 


55778 
55805 
5531 
$5857 
55884 
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$1459 | 
51482 
51506 
Fl1929 
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55963 
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| 56016 
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| $7392 
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$7475 
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51576 
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51623 


$6043 
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51694 
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$1741 
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TTABLES, Weſulin 5 Boox 
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I TFT arF-K of :; 
ET TFT. 32 [73 [74 1:75 176 
M. Min. | Min. | Adin. | Min. | Min. | Min | Xin. 
| © | 59660 | 61457 | 63349 | 65345 | 67457 | 69703 | 72101 
| 1 | 59689 | 61488, | 63381 | 65379 | 67494 | 69742 Þ 72142 
2 | 59718 | 61519 | 63414 | 65413 | 67530 | 69781 | 72183 | 
3 | 59747 | 61550 | 63446: | 65447 | 67566- | 69819'4 72225 
; 4 | 59777 | 61580 | 63478 | 65482 | 67603 | 69858 | 72265 
; 5 | 59806 | 61611 | 63511 | 65516 | 67639 69B97 72308 
| 6 | 59835 | 61642 | 63543 | 65552 | 67676 | 69936 | 72349 
; 7 | 59865 | 61673 | 63576 | 65585: || 67712 | 69975 | 72391 
8 | 59894 | 61704 | 63609 |.65619 | 67749 | 70014 | 72433 
| 9 | $9924 | $1735 | 63641 | 65654 | 67785 | 70053 | 72475 
10 $9953 61766 | 63674 | 65688 - 67822 | 70092 72516 þ 
 I1. |: 59983 | 61797 | 63706 |.65723 | 67858 | 70131 72558 | 
{ x2 | 600t2 | 61828 | 63739 | 65757 | 67895 | 70170 | 72600 
{ 13. | 60042 | 61859 | 63772 | 65792 | 67932 | 70209 | 72642 
' £4 | 60071 | 61890 6380y | 65826 | 67969 70248 | 72684 
1.0 111 40s | <2" Wit 
15 | 60101 | 61921 | 63837 65861 |: 68bog 70287 | 72726 þ 
; 16 | 60130 | 61952 63870 | 65395 | 68042 þ 70327 | 72768 | 
17 | 60169 | 61983 ?. 63903 | 65930 | 68079 | 70365 | 72810 | 
, 18S | 60190-| 62014 | 63936 | 65965 | 68116 | 70405 | 72852 | 
| 19 | 60219 | 62046 | 63969 | 66000 | 68153 | 70445 | 72894 þ 
20 60249 | 62077 | 64092 66034. | 68190 | 70484 12937 
2L | 60279.| 62108 | 64035 -|. 66069: | 68227 | 70524 | 72979 
' 22 | 60398 | 62139 | 64068-| 66104 | 68264 | 70563 | 73021 
23 | 6033$-| 62171 66139 | 68301 | 70603 .} 73064 


"NAFVIGATION. 


—_ 


—_ 


MERIDIONAL PARTS. 


_ 


7I 


T3 


EH 


Min. 


Min. 


Attn, 


60547 
60577 


60607 ' 


60637 
60667 


60697 . 


60727 
69757 
69788 
60818 


62.390 
| 62422 
62453 
62.485 
62517 


62:548 
62;580 
G62G1I2 
6264.4 


60848 


60878 
60908 
60939 


60969 


62707 
62739 
62771 
62803 
62835 


66385 
66420 
66455 


| 66491 


66526 


68562 
68600 
68637 
68675 
68712 


- 62675 


66FGI 
66597 
66632 
66668 
66703 


68750 
68787 
68825 
68863 
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69128 
69166 
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74142 | 
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63123 
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69434 
69472 


71690 
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71771 
71812 
71853 
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64230 | 
14274 
74318 
74362 | 
74406 


61304 
61335 
61365 
61396 


| 61427 


63187 
63220 
63252 
63284 
63317 


Py 


67276 


j 67312 


67349 
67385 


67421. 


G9FLI 
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"1895 | 
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72018 | 
72059 
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Boox V.. 


ATaBEzE: of 

| L. | 77. Ep 79 80 | 81 | 82. WP... - 
e H.| Adin Adin. | Min. Ain. | Min- | Am. Attn 
. © | 74672 | 77446 | 80457 | 83753 | 87391 | 91456 | 96059 
' 1 | 74717 | 77494 | 80510 | 83810 | 87455 | 91527 | 96141 
: 2 | 74761 | 77542 | 80562 | 83868 | 87519 | 91599 | $6224 
» 3 |. 74806 | 77590 | 80615 | 83926 | 87583 | 91672 | 96306 
| 4 | 74850 | 77639 | 80668 | 83983 | 87648 | 91744 | 96389 
5 | 74895 | 77687 $0720 | 84041 87712 "91816 96472 
* 6-| 74940 | 77735 | 80773 | 84299-| 87777 | 91889 | 96555 
7 | 74985. | 77784 | 80826 | 84158 | 87841 | 91962 | 96638 
' $8 | 75029 | 77832 | 80879 | $4216 | 87906 | 92035 | 96722 
9 | 75074 | 77881 80932 | 834274 | 87971 | 92108 | 96806 
75119 77930 Bogs5 84333 |} 88036 | 92181 | 958go 
75164 | 77978 | 81038 | 84391 | 88101 92254 | 96974 
75209 | 78027 | $1092 | 84450 | 88166 | 92328 | 97058 
| 75254 | 78076 | 81145 | 84509 | 88232 | 92402 | 97142 
{ 14 þ 75300 78125 | $1198 | 84568 | 88297 | 92476 | 97227 
' 15 | 75345 | 78174 | 81252 | 84626 | 88363 | 92550 | 97312 
* 16 | 75390 | 78223 | 81306 | 84686 | 88428 | 92624 | 97397 
17 | 75436 | 78272 81359 | 84745 | 88494 | 92699 | 97483 
- 18 | 75481 | 78322 | 81413 | 84804 | 88560 | 92773 | 97568 
[ 19 | 75527 | 78371 | 81467 | 84863 | 88626 | 92848 | 97654 
. 20 | 75572 | 78420 | 81521 | 84923 | 88693 | 92923 | 97740 
' 21 | 75618 | 78470 | 81575 | 84982 | 88759 | 92998 | 97827 
* 22 | 75663 | 78519 | $1629 | 85042 | 88826 | 93073 | 97913 
23 | 75709 | 78569 | 81683 | 85102 | 88852 | 93148 98000 
24 | 75755 | 78619 | 81737 | 85162 88959 93224 | 98086 
| 25 | 75801 | 78668 | $1792 | 85222 | 89026 | 93300 | 98173 
26 | 75847 | 78718 | 81846 | 85282 | $9093 | 93375 | 98261 
27 | 75893 | 78768 | 81901 | 85342 | 89160 | 93452 | 98348 
: 28 | 75939 | 78818 | 81955 | 85402 | 89227 | 93528 | 98436 
| 5: 78868 | 82010 | 85462 | 89295 | 93604 | 98524 
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89362 
894.30 
89498 
89566 
89634 


89702 
89771 
89839 
$9908 
89977 


90046 
gorn5 
901 84 
90254 
90323 


93681 | 


93758 
93835 
93912 
93989 | 


94966 | 


941 44 
94221 
94299 
94378 
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94456 
94534 
94613 
94691 
94770 
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98613 
98701 
98790 
98878 
98967 


99057 
99146 
99236 
99327 
99417 


99598 
99689 
99780 
99872 
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90393 


90463 | 


90533 


| 90603 


90673 


90744 
9081 4 
goB85 
90956 
91027 


91098 
91169 
91240 
91312 
91384 


94849 
94929 
g5co8 
95088 
95168 


9996 3 
| ©OOF 
IOO14 
100240 ' 
100333 


95248 
95329 
95409 
95489 
95570 


1 00426 
[OFI9 
1 OQG1JZ 
1 00706 
1 00800 


— 


95651 
95732 
95814 
95895 
095977 


1 00894 
100989 
101084 
101179 


(01274 | 


99508 | 


"TABLES Uefwin Boo Y: 


— Foie... 
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2.5 ..A TT ABLE of. 
'L 34 85 | Bs 87. | 39 | T7 
er. | Ain. | Ain. | Min." | Min. | Din, | Min 
O 101370: | 107647 : 11.5326 - 125223 139166 | 162998 
1,4 101466 | 107762 || 115470 | 125414 | 139454 | 163575 
"2 101562 | 109877 || 115614 | 125607: | 139744 | 164163 
3 101658. | 107993 115759 ' 125800 | 140037 | 164761 
4 | 101754 | 198109 | 115905 | 125995. | 140332 | 165370 
'5 | 101851 | 108225 | 1160509 | 126191 | 140630 | 165949 
6 .] 101948 | 108342 | 116198 | 126389. | 140930 | 166620 
7 | 102046 | ro8459 | 116345 | 126586 | 141233 | 167262 
8 | 102144 | 108577 | [116493 | 126786 141539 |] 167917 
9 | 102242 | 108696 | 116641 | 126986 | 141847 | 168585 
IO 102340 108814 116791 | 127188 142158 | 169265 
II 102438 | 108933 | 116940 | 127391 | 142472 | 169906 
12 | 102537 | 109052 |- 119091 | 127595 | 142789 | 170659 
13 | 102636 | 109172. | 119242 | 127800 | 143109 171393 | 
14 | 102735 | 109291; |-117394 | 128007 |:143432 | 192132 } 
15 | 102835 | 109412 117547 128215 | 143758 | 172887 
16 | 102935 | 109533 | 117700 128425 | 144087 | 173660 
17 | 103035 | 109655 | 117854 | 128635 | 144419 | 174450 
18 103136 | 105777 | 118009 | 128847 |-144754 | 175259 
19 | 103237 | 109899 | 118164 | 129060 | 145093 | 176087: 
20 | 103338 | 110022 | 118320 | 129274 | 145435 | 176936 
21 103440 | 110145 |} 118476 f 129489 | 145781 | 175807 
22 103541 | 110259 | 118634. | 129706 | 146130 | 178699 
23 103643 | 110393 | 118792 129925 | 146483 | 179616 
24 | 193745 | 110517 { 118951 | 130144 | 146839 | 180558 
25 103848 | 110642 } 119110" 130366 | 147199 | 181526 
2.6 103951 | 110768 | 119271 | 130588 | 147563 | 182523 
27 | 104054 | 110893 | 119451 | 130812 | 147930 | 183540 
28 | 104158 | 111020 | 119594 | 131038 | 148302 | 1846c:: 
29 104262 | 111146 | 119756 | 131265 ' 1486798 | 185c© 
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| | 34 85 & - | 3 | 85 | $9 
eM. | Min. | Min. Min. Min. | Mir. Min. 
30 104366 | 111274 | 119920 | 131493 | 149058 | 185825 
31 104471 | 111401 | 120084 | 131723 | 149442 | 187991 
32 | 104575 | 111529 | 120249 [.131955 | 149830 | 189197 
33 104680 | 111658 | 120415 | 132188 | 150223 1 90447 
34 104785 | 111787 5 120582 | 132423 | 15c621 191744 
35 104591 | 111917 | 120749 | 132659 | 151023 193092 
36 | 104997 | 112047 | 120917 | 132897 | 151430 | 1944.95 
37 105104 | 112177 | 121086 | 133137 | 151842 195958 
38 | 105211 | 112309 | 121256 | 133378 | 152258 | 1974$6 
39 | 105318 | 112440 | 121427 | 133621 152680: | 199085 
| 4© 105426 | 112572 | 121599 | 133866 | 153107 | 200752 
41 105533 | 112705 | 121771 | 134112 | 153540 | 202525 
42 105641 | 112838 | 121944 | 134361 | 153978 | 204383 
43 | 105749 | 112971 | 122118 | 134611 | 154421 | 206348 
44 | 105858 | 113106 122293 134863 | 154870 | 208431 
45 | 105967 113240 | 122469 | 135116 | 155326 | 210649 
46 | 106077 | 113376 | 122646 | 135372 | 155787 | 213020 
47 | 196187 | 113511 | 122824 | 135630 | 156255 | 215566 
4.8 106297 | 1136458 | 123002 | 135889 | 156730 | 218317 
49 | 106408 | 113784 | 123182 | 136151 | 157210 | 221306 
5O 106519 | 113922 | 123363 | 136414 | 157698-| 224580 
FI 106630 | 114006O | 123544 | 136680 | 158193 | 228199 
52 106741 | 114198 | 123727 | 136947 | 158595 | 232243 
53 106853 | 114337 | 123910 | 137217 | 159204 | 236829 
54 | 106965 | 114477 | 124095 | 137489 | 159721 | 242118 
55 107077 | 114617 | 124260 | 137763 | 160246 | 248369 
56 107191 | 114758 | 124467 | 138039 | 160779 | 256008 
57 107304 | 114899 | 124653 | 138317 | 161320 | 200EY 
58 | 107418 | 115041 | 124842 | 138598] 161870 | 27958c | 
59 107533 | 115183 | 125031 | 138881 | 162429 | 30364: ; 
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| 324 Wh | OOTY I | I Wi £2 a 7 —— 
1.-65-| '7 $3 1137 1449-48 [15 46 24'| 19:43'00 [23 39.36 
1.66 | '8 1i- 2} 12-17 63 | 16 22 44'| 20:28 25 | 24 34-06 
'1' 67-| -8'31 (go'| 12:47: 3d | 17 03 20 | 21' 19 19 | 25 35-00 
68] $8 54 00+] 13 21:00 | 17 48 o&'| 22: 15-00 | 26 42.00 
1-690 | 9 18 (0o'] 13 5700-118 gs d&| 23-15-00 }'27 54-00 
Il 70 || 9 44/40 | 14 40-2 19.29. 20 1.2 21 CO. 20 14 00! 
EE - EOS = FM . . he ak 


+* 


Book V. NAY TGAFICTHM 

and Weſt into Degrees of Longitude. 
T | 700 Miles | 809 Miles. | goo Miles. | 1000 Miles. 
2D [ÞD. M. S.| D. M. S. jJD©+ M. SF RES 
35 | 14 14 3$|16 16 qo0-[198 19. 45 | 20: a6 18 
36 | 14 25 19]16 2% 56 | 18 32-33 | 20 36 10 
37 | 14 36. 31 | 16. 41 4415 46 57 | 20 $53..53 
33 | 14 48 21 | i6 $55: 04 fi9- of $71 a5 as 
39 1% oo 40.}17 o9- 20 | 19 OS oof = 
a0 | 15. 13. 44 þ17 24 16][19: 34 40 [21 an 
4t 1 1% 27 30 | 17. 40 OO I IS 92 0 21 ERS 
42 | 15. 4t $8} :7 56 22 20 10 $6] 23 ay ge 
43 re 49 21 | 19. 16 24 120 33 2 22: vw uf 
44 | 16 13 141138 32 16'[20 y1 18] 23 1628 


——c 
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Boox V. NAVIGATION. ou 


LOX XODROMIQUES. 


O-R- 


TRAVESE-TABLES 


Longitudes 21d. Latitudes.. 


. A. ou SS oc —————_————f ER. ooo Se 
© n_—__p— ——_ _ — _ * 


—__—. FTI SS "Ros 


$8 TABLES Uhfulm TWooxV 


——_— 


Loxodromiques , or Traverſe-Tables of Miles , 
Latie 1Rumb,11*t5' |2Rumb,22*30'4 |3Rumb,33*+5". +Knmb,g5*00'. 
tude. | Longite) ;p id | 98 Diftin | £98) Dift.in (9) Dif.in 
D. M.JD. M.|iles.| JD. M_.| Adeles.| JD. M.| Afiles.| JD. M.| Miles, 
og a & & © RE 5 0 -Þ + © 
o 10] © 2| 10 9-0 #1 6. 0 ub D 19 1s 
SO -4 10 9 0 as 0 i9-243440: 24. 26 
Fl 0 6 31 0 20 933 © 20] 36 oO 30] 42 
o 4d © BÞ ai oO 16] 43 oO 27 48 oO 40 57 
oO 5A © 10] FI oO 20] 54 oO 33] 60 oO $0. 71 
4 fol © 12| 61 oO 24] 65 & 44 873i 8 <& bg 
Lido 14] 71 oO 29] 76 Oo 47 84 1 10] 99 
1 20] o 16| 82 0: a3 V7 oO 53] 96 | 30 299 
1 3o] o 18] -92| |] o 37] 197 x oc] 100 t 30 127 
1 4 © 20| 102 © 41] 108 1 O7] 110 I 409] 141 
I 50) © 22] 112 oO 45] I19 x 131 122 I $50] 156 
2 © o 24| 122 © 49] 130 1 20] 144 | | 2 © 170 
2 10] o 26| 133 || © 53] 141 1 . 27] 156 |J 2 709 184 
2 20] o 28| 143 o 57]. 152 1 33] 168 [| 2 10 198 
2 430] O- 3ZO[ 153 | | 1 o2] 162 1 4c] 1860 | | 2 20| 212 
2 4d © 32] 163 : ai 179 1; I 47]:192 2 309] 226 
2 So] © 34|-173 I 10] 194 T $3] 204 2 40] 240 
3 o| © 36| 184 I 15]. 194 2 oo] 216 || 3 ©| 255 
3 10 © 38] 194 t x6 206 | } & ON 230 3 10] 269 
3 20 © 40] 204 1 23] 216 2 13] 241 3 20] 283 
3 3d] o 42] 214 20207 2. 2c] 253 3 30} 297 
3 49d © 44] 224 1 32] 238 2 27| 265 3 40d] 311 
3 5 o© 46] 234 1 36] 249] | 2 33] 277 3 $9 325 
4 oo 48] 245]4] 1 39] 260 2 4c] 289 | | 4 o©| 339 
4 IO] © Fol 255 I 44} 271 2 47] 3OI 4 10| 344 
4 20] © 52| 265 1 - 48] 281 2 $5a4l 313 4 20] 358 
4 3 © 54| 275 | | 1 52] 292 3 Ol 325 4 30 372 
4 49] © 56] 285 [ | 1 56] 303 | | 3 Of] 337 | | 4 40] 386 
{4 500 58] 296 | | 2 001 314 | | 3 14] 349 | | 4 509} 390 
5 of 1 o©| 306 | | 2 og] 325 3 2c} 361 5 © 424 
5101 21316||2 o8| 336 3 27] 373 5 10o| 438 
5 20] 1 4] 326 || 2 12] 346 | | 3 34] 385 | | 5 20] 453 
5 3 I ©&6] 336 2 16] 357 3 4c] 397 5 30] 467 
541 81347]]2 20 368| | 3 47/409 ||5 49 481 
5 5A 1 10 357 2 24] 378 3 $41 421 | I F Fo} 495 


( 
( 


BooxV9Þ NAVIGATION. 89 


| with the Difference of Longitudes and Latitudes. 
5 Kumb, 56* 15". | |6 Rumb, 679* 30. 7 Rumb, 73" 45". 
Latitude. FFI Longitude.| 7 ana y 
Wi On] Dif. in} {LORE T DIP. in 07819146" Diſb. in 
| D. M. | D. M. | Ales, | | D. M. | Ales. | | D. M. | 2diles. 
&: @E ©&=Þ © _— O 6M © 
0 1&5 © 29 18 O 24 26 O FI SI 
oO: 20.1 © 30 36 .o 48 52 1: 364 con 
0 6&4 & oat 54 = 78 2 a6 3 nnd 
O 40 x 00 72 5 .—_ IO5 3- 20 | 205 
0. $01. 2 16.4 0 3. - Og hi 4 11 256 G 
t; 01] 4 26+ M0 - '2- al 157 s O32J 3o8 
t- 10] 1 a0 | 20 2: 49. 183 sS <a 3499 
t - 264 4 0 I 44 3 12 299 6 44 410 
t- 2306123 19-þ 6a 9-267 289 7 35 461 
401 23 04 nao 4 025 261 3 257 ves | 
61 2 at 1 98 4 26 287 9 13 554 
2 O 3- ©O |: 2x16 4 $044 314 10 O04 {| 615 
3: © 3 15 2.34 $.. 14 340 Io 55 666 
2 - 20 | 3 30 | 252 5 38 366 It 42 718 
2 30| 3 45 | 270 6 O2 | 392 12 33 | 769 
2 4o|.4 oo | 288 6 29 418 13 245 Wo 
3: $0]. 4 19 | 309 6 50| 444 14 16 5 39 
3 ©o| 4 30 | 324 7 14h 40 | 1 9 REL 
3 10| 4 45 | 342 7 38.]. 486 | j 15 54| 974] 
3. 20 | 5 00: 360 8 0O2 523 16 49 | 1025 
3: 30] ,4 we i290 8 26 | 549 17 36 | 1076 
3:40] 4 30 396 5 .4 575 18 -27 ] 1228 
3 50] 5 45 | 414 9 I5 | 601 [19 18 1179 } 
6s © & 6+ af 9 39 627 | 20 Og | 1230 
4 10] :6 :14 þ :450 10 O4 | 653 21 . 00 | 1281 
4 20| .6 30 | 46 Io 29 | 679 21 . 48 | 1333 
4 30| 6 45 | 486 1o 53 | 706 22 39 | 1384 
4 40 | 7- oo-| ;504| [11 17|Þ 732 | [23 30| 1435 
4 01] * 41 223 11. a0 j. 288 24 21 | 1459 
C @j 7 26 :$g0 12 of | 784 25 08| 1539, 
s 104+ -% a ann 12 29 | 810 26 03, 1589 
4 2071 SS 63 : $36 12 $53 | $36 26 51 | 1640 
s 30] 3 14 | $94 13 135 27 42 | 1642 
s 405] 8 30 | -612 13: 43; oo 28 '33 $1943 
5 501_8_a51 6301 [14 06 | 915] | 29 25| 1794] 


M m m 


"TABLES lUſeſulm 


Boox Y. 


"I 


—_ 


Loxodromiques , er Traverſc-Tables of Miles, 


JE — Runs, 23% 30'4 [3Rumb,33% 45". + Rumb,gs*00'. 
: = ' 

| tade. | Longit. pp 7d OWE TDip.a | £9 Longtt-) pift.i 
. MJD. M.|Adles.| [D. MJ Adlesþ |D. M. D. M.} Miles. 
6 of 1 12367 | | 2 28} 390 | | 4. oi] 433 6 © 50g 
6 1c] 1 14\377 | |2 33] 401 4 07] 445 | | 6 109 523 
'6 20] 1 16] 387 | |2 37 411 4 14] 457 | | 6 2d 537 
'6 30 1 18] 398 2 4l| 422 4 21] 469 6 3d 552 
6 49 1 20] 4B [ 2 45} 433 | |4 27] 481 || 5 49 536 
6 5o 1 22þ418 | |2 59} 443 | | 4 34] 493 | | © _ 59 580 
7 1 Þ. | 4 .2 $44 455 | |4 41 55 |]7 © 594 
'7 10] 1 26[ 438 | | 2 5BEa6s | [4 47 $17 || 7 11] 608 
*7 20] 1 28]449| |3 orf476 | [4 54 529||7 20 622 
£7 30] 1 30] 459] |3 487} | 5 oil 541 fF | 7 31] 636 
7 49 1 32] 4699 þ|3 i498] | 5 o8f 553 | | 7 aqif'65t 
7 5 1 34|479 | | 3 15} $09 | | F 144 $65 | | 7 $1] 665 
8 ol 1 36|480||3 19520 |.| 5 21] 577 8 2] 679 
| $ 10] 1 38] Foo || 3 24} 530 5 28] 589 8 12] 693 
$8 20] 1 qgoj5iof}3 28} 541 5 - 35] 601 8 22] 707 
8 30] 1 42|520|| 3 32] 552 | | 5 41] 613 8 32] 721 
.8 4 F 44] 530 || 3. 36þ 563 | | 5 48] 625 | | 8 42} 735 
-8 5o| 1 46] 5490 | | 3 4 574] | 5 $55] 637 | | 8 52] 749 
'9 o|1 48558] | 3 44 584| |s o2Þ649||o 1| 764 
'9 10} I $Of 561 3 49} 595 6 ©8] 661 9 12| 778 
\9 20] I $2] 571 3 yz} 606 6 15] 673 9 22| 792 
Fs 30] 1 A 58t þ | 3 97] 617 6 22þ 686 9 33] 806 
0 49. 1. 56| 591 4 on 628 6 25c| 698 9 42] 820 
ip go: W662).|4 ag 6381 |6 35Þ7oph lo gba 
io of2 ol 612| | 4 no; 649 | | 6 42] 722 | hho 3] 849 
iO 1& 2 2: 622 4 T4 660 6 4$] 734 | [10 13] 863 
1O 20] 2 4|: 632 4 oh 671 6 $56] 746 | io 23} 877 
io 30 2 6 642 4. A2| 682 7 ol] 758 | hho 33] 891 
ho 7 2 8 653 4. 26, 693 7 Oc 770 | [IO 44] co5 
o 5] 2 101 663 | | 4 30, 704 7 16] 782 | hho 54] 919 
&| 2 12] 673 | | 4 34 714 7 23] 794 | |F1 4| 933 

10] 2 14] 683 4 38, 725 7 3c] 806 | ſit 14] 948 

1 20] 2 16] 693 4 42' 732 7 36] 818 | [11 24] 956 
30] 2 18þ704 | | 4 48, 747 | | 7 44] 830 | [t1 34] 966 
11 40] 2 20} 714 | | 4 544 758-] | 7 51] 842 | 1 44] 580 
Y 1 FO 2 22] 724 4 Be 768 7 $38] 854 | hr 55l 994 


"007 'Þ” SO" FR 4 ” A, pa Y 


Boox V. NAVIGATION. | | 91 
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with the Differenee of Longitudes and Latitudes. 


Mm Sa | 5 Rumb, 56* 15*.] |6 Rumb, 67* 30. | | 7 Rumb, 78* 45" | 
A T, . 4 . p , ; 
Loxgitude. Dif. in Longitude. | DiP.. in Longitude.) iþ. in| 

D. M. | D. M. | Ales. D. M. | AGles. D. M. | Ales. 
EE of # &@7F Ga 14 30 | og41 30 14 |] 1845 
6 10| 9 15| 6656 14 55 | 959| | 31 03 | 1897 
6 20 | 9 30 | 684 I5 19 | 993 31 54] 1948 | 

6 30| 9 45| 702| | 15 44| 1019] | 32 46 | 2999 
6 4o|10 oo} 720| Þ 16 o8|] rog5 33 37 | 2050 

| &: qo 10 oth 738 | 16 33 | 1091 34 25 | 2102 
7 | 16 307 790 16 57 | 1098 | | 35 18 | 2153 | 
” w110 ati 17 20 | 1126 36 o7 | 2204 

7 20| 11: oo | 792 I7 45 | 1150 37 oo | 2255 

+» go} it 10h Vo 18 10] 1176 38 oo | 2307 

7 40 |11: 32 | 828] | 18 34 | 1202 38 42 ] 2368 

7 50 | 11 46 | 846 18 58 | 1228 | | 39 29] 2409 

| 8 0o|12 01 | 864 I9 22 | 1254 49 21 | 2460 
$8 r6] 123 Cj] B82 I9 47 | 1280 49. 12 | 2512 

$ 201 13 27 j} goo 20 11 | 1307 42 Oq | 2563 

8 30|12 47 | 918| [20 35] 1333] | 42 51 | 2614 
8 40| 13 02 | 936 21 00| 1359 43 43 ] 2665 

8 50|13 17 | 954| |21 24 | 1385 44 34 | 2717. 

9 ot $1 72 21 50] 1411 | | 45 26 | 2768 

9 10| 13 47 | 990 22 14 | 1437 46 18] 2819 

9 20 | 14 02 | 1008 22 39 | 1463 47 o9 | 2870. 

9 30 | 14 16 | 1026 23 03| 1489] | 47 57 | 2922 

9 40 | 14 32 | 1044 | | 23 27 | 1516 438 40 | 2973 
9 50| 14 48 | 1062 | | 23 52 | 1542 49 41 | 3024 | 
10 o| 15 03 | 1080 | | 24 16 | 1568 Fo 32 | 3075 | 
10 10| 15 17 | 1098 | | 24 41 | 1594 | | 5t 24] 3127} 
10 20] 14 39 1 1216 25 o5 | 1620| | 52 16 | 3178 

10. 3O| 195 47 þ 1134 25 30 | 1646 52 O4 | 3229 
10 40| 16 03 | 1152 25 $54 | 1662 53 56 | 3271 | 
10 50| 16 18 | 1170 26 18 | 1689 54 48 |] 3322 
11 o[16 341188 | [26 43 | 1725 | | 55 36 | 3373] 
11 10 | 16.49 | 1206 27 08] 1751 56 20] 3424 | 
11 20] 17 Og | L224 27 3 19997} 57 201] 3476 5 
11 3011979 197] 13q2 27 58] 1803 $3 12 | $2007 
11 40 |17 35 | 1260 28 22 | 1829 59 41 3578 | 

1278 


1 . 


TABLES Uſeful in Boox. V. 
Loxodromiques , or Traverſe-Tabtes of Miles , 

Lai. i) Rumba 1015”. 2Riumb, 2230" [3Rumb,33*4+5'| [+ Rumb,45%00", 
rae. Longit.| ,, TFE Longit | Dift.in Loneit- Diſt.in Longit.| Dift.in 
D. M.[D: . M.\4tes.| [D. M.| files. D. MP} files. iD. M.| Miles. 
ie fol 2. 241 734/|5 2] 779] 18 4| $56] [12 y} 1018 
12. 10} 2: 26] 744] | 5 5] 7go| | 8. 11] 878] [12 15 1032 
12 20] 2: 28] 755j|5 | Box] | 8 15] 399] {12 26} 1047 
12.30 2 30] 7465] | 5 13] 812] | 8 25] $02] [12 35] 1051 
SS $8! 991 1 5-7 17] 62 8 32 $14] {12 46] 1075 
12 Fo) 2 34} 785} | 5 21] 833] | 8 35s] 926] {12  56| 1959 
13 o| 2. 36] 795] | 5 26] 844] | 8 4s] 938} [13 6| 1103 
i3 10] 2 38] 805] | 5 30| 855 8 52[- 959] [13 -17] 1117; 
13 20] 2 40| $16] | 5 34] 866] | 8 5s| 962] [13 28} 1131] 
13 3e] 2. 43] 826] | 5 38] 877] | 9 os| 974] [13 35] 1146} 
13 4d 2 45] 835] | 5 43] 887] | 9 14] 986| [13 48] 11609; 
13,50 2 47|_ 845} |5 47 898) | 9 21] 998) [13 59 1174 
14 of 2 49] 856] | 5 Fi] gog| | 9 28] 1010] 14 5 1188 
14.10} 2 F1| 867] | 5. 55] 920] | 9 34] 1922] [14 18] 1202 
14, 20 2 $53] 877] | 6 _ 931] | 9 4i| 1034] {14 29, 1216} 
14 30 2 55] 887] | 6 O4] 942] | 9 47] 1046} }14 30; 1230 
14 4 2 57] 897] | 6 o8| g52] | 9 54] 1059] 14 49] 1244 
$2 59] 907] | 5 13]. 963] [10 _ 01] 1070] 114 59] 1259 
15. o 3 1} o18] | 6s 17] 974] hho of| 1082] tis 10 1272 
15 1 3 3] $928] | 6 21] o85] hio 15] 1094] [15 21| 1281 
15 2c] 3 6| 933] | 6 26] g9gs6| j1o 22] 1109] jI5 31] 1301 
15 3ol Z 8] 948] | 6 30; 1007] 10 3c] 1115] ji5 4it| 1315 
15 4% 3 10 950, 6 34 1017] h1o. 37] 1131] [15- $4] 1329 
15 go] 3 12] 969 6 39 1020 11 44] 1145 16 I] 1343 
16 of 2 14] o79] is 43] 103c| 110 5c] 1155] [16 12] 1358 
16 10] 3, 16 989] { 6 47, 1050] 110 gel 1167] [16 23] 1372 
16 2c) 3 185] 999; | 6 Fi| 1061] '11 02] 1179] j16 33] 1386 
16 30 3 20; 100g} | 6 55l 1072] 111 IE] 1191 16 44} 1400 
16 go] 3 22| 1029] | 6 59 1082] 11 17] 1203] [16 $55] 1414 
16 5&0 3 24! 1039] |7 04] 1093] 'IT. 24] 1215] [17 5] 1428 
17. © 3 26| 1040] [,7 og, 1104] 111 31] 1227] 19 15 1442 
19.10] 3 28] 1050] [7 13] 1115} {11 3c] 1235] t7 25] 1457 
17. 2C| 3. 30] 1060] | 7 17, 1126] :11 46] 1251] 17 36| 1471 
19. 30] 3. 32{] 1070] | } 21; 1136] ;11 $5: 1263] [17 47] 1485|[, 
17 40} 3 34] 1081] | 7 26] 1147 [12 OC! 1275] [17 57] 1499 
17. 5cl 3 30] 1ogrl | 7 309; 1158] 112, 07| 1287] 18 8| 1513 
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—_ 


with the Diiterence of Longitudes and Latitudes. | 


— —_I=—— 


| 5 Kumb, $6 15. 6 Rumb, 67* 30%. | | 7 Kumb, 78* 45". 


—————— 


Latitude, 


Longieude. pig nl Longitude. D m 7 Longitude.| | is 
D. M.| D. M. | Miles. | | D. M. | 2fles.| | D. - M. | Mites, 


—— — — 
—_— 


12- © | 18 ox | 1356 29 12 | 1881 60 48 | 36091 
12- 10 | 18 20 | 1314 29 36 | 1908 61 36 | 3742 
12 20.|18 36 | 1332 | | 30 00 | 1934 | | 62 28 | 3793 
12. 30 | 18 51 | 1350 | | 30 25 | 1960 63 20.| 3844 | 
12 40 |i9 07 | 1368; f 30 50 | 1986 64 12:| 3896 

12 50 | 19 22 | 1395 | | 31 15-| 2012 65 ©5 | 3947 
t3 O1]19 2351 1404 31 39 |] 2038 65 55 | 3998 |: 
13 10|1i9 $52 | 1422.4 | 32 Oq | 2064 66 46 | 4049 
13. 20 | 20; OF | 1440 32 29 | 2090 | |. 67 38 | 4rot 
13 206 | 20 2367 1459 32 $53 | 2117 638 301 4152 | 
13 40 | 20 39 | 1475 33 16 | 2143 69 23 | 4203 
13 50 | 20 54+ | 1494. 33 43 | 21694 þ| 70 15-| 4252 
16 013+ a0} 1943 34+ 10 | 2195 71 ©8 | 4305 
I+ 10 ]21I 2 I530 34. 34 | 2221 T1 $7 | 4357 | 
14 20 |21 40 | 1548 34 - 59 | 2247 72 49 | 4408}. 
14 30 | 21 55 | 1566 35J- 24 | 2273 73-44; 4459 } © 
14 40 | 22 11.| 1584 | | 35 49 | 2300 | | 74 34| a5 | 
14 50 | 22 26-| 1592 | | 36 13 | 2326 75- 23 | 4562 f 
14 © 23- 43. | 1620 36 38 | 2352 | | 76. 16 | 4613 
15 10 | 22 57 | 1638 37 03 | 2378 |. | 77 0O9-| 4664 
15 20 |23 14.| 1656 37 28 | 2404 78 02.] 4716 
15 30 | 23 28 | 1674 37 - 52:] 2430 | | 73. 55:-| 4767 
15 -40 | 23 44 | 1692 ] | 38. 18 | 2456 79-47 | 4818 
15 50 | 24 a4 | 1710 38 42 | 2482 | | 80 38 | 48750: 
1728 39 ©8 | 2509.1 | 81: 29 | 4921 
1746 | | 39 35 | 2535 62. 23 | 4972 
; 1764 39. 58 | 2561 .83., 16 | 5023 
1782 49. 25 | 2587 | | 84. ©9-| 5o7y 
1500 | | 40 Fo | 2613 84 58 | 5126 
10918 41 15 | 2639-| | 85 55 | $197: 


I7 O | 25 49 | 1836 41 40 ] 266J* 86 44 5228 
17 10| 26 os | 1854 42 ©5 | 2691 87 385-|] 5280 
17 20] 26. 22 1 1972 42 , 3© | 2718 388 31.| 5331 
17. 30. | 26 36.| 1890 42 . 56 | 2744 89 . 25. | 5382 
| 17 40. | 26 '52 | 1908 43 21 4 2770 SO. 18 | 5433 
17 Of 27 O08 þ F028 43 46 2796 | of Oo C7 | 54%5 


ry 


TABLES Uſeful in Boox Y. 
| : | 
Loxodromiques, or Traverſe-Tables of Miles, 

Lati- |*Kumb, 11* t5'} [2 Kumb,22*30'| |3Rumb, 3 3%H5'| [qRumbas*00"; 
| tude. | Longit. fin Longit.) iſhin Lone. Diſt.in Longit. DiP.i 
419. MD. M.} Miles} JD. M.| Ailes| ]D. M.| les.) ID. M.\2/4ites. 

18 © 3 38| 1101] | 7 34] 1169] [12 14] 1290] |:8 I9] 1527 
418 10] 3 49] 1111] | 7 40] 1189] |i2 21] 1318] [18 29 1541 

8 20] 3 42] 1122] | 7 44] 1191] [12 28] 1323] [18 39 1556 

i8 30) 3 44] 1132] | 7 48] 1201] [12 35] 1335] |18 49] 1579 

18 49 3 46| 1142] | 7 52] 1212] [12 42] 13479] [19 oo 1584 

18 50) 3 49] 1152] | 7 $7] 1223] |12 49] 1359] [19 10| 1598 

i9 © 3 Ft| 1162] | 8 o1] 1234] [12 56] 1371] [19 21] 1612 

19 10] 3 $53| 1173] | 8 o5| 1245] |13 03| r383] [ro 31] 1626 

[9 20) 3 55] 1183] | 8 10] 1256] [13 11] 1395] 19 42 164) 

9 30] 3 57] 1193] | 8 14] 1266} [13. 18| 1407] [19 53] 1655 

19 49] 3 59| 12093] | 8 19] 1277] [13 25] 1419] ho oz 166g 

[9 50] 4 Or] 1213] | 8 23] 1288] [13 32] 1431] ho 14 1683 

20 O| 4 04] 1224| | 8 28] 1299] [13 39 1443] ho 25] 1697 

20 IO| 4 07; 1234 "8 32] 1310] [13 46] 1455 20 35] 1711 

20 20] 4 Og; 1244 8 36] 1321] [13 $53] 1467] ho 46 1725 

20 30 4 11{ 1254 | 8 441] 1331] [14 02] 1479] ſ2o 57, 1739 
20 40 4 13j 1264] | 8 45 1342 [14 o8| 1491] j21 o7} 1744 

20 59 4 15 1274| | 8 49] 1353} [14 15] 1503] 1 18] 1958 
21 © 4 17, 1285] | $ 54 1364. [14 22] 1515] j21 28| 1782 
21 10] 4 19 129] | 8 59] 1375] [14 29] 1527 21 39] 1796 
21 20] 4 21] 1305] | 9 ©3| 1385; [14 36] 1539] [21 59 1811 
21 39 4 23, 1315] | 9 07] 1396, |14 44] 1551] [22 or 1824 
21 40] 4 25) 1325] | 9 12] 1407 [14 $i] 1563] [22 12] 1835 
21 59 4 27, 1336] | 9 16] 1418 [14 58| 1575] Þ2 22] 1854 
22 0 4 29' 1346 9 20 1429 IS O5| 1588] (22 33] 18657 
22 10, 4 31] 1356] | 9 25] 1440 [15 12| 1600] 22 44] 1891 

22 29, 4 33] 1366] | 9 3c 1450 [15 19] 1612] 22 55 1885 

22 3O 4 35 1376] | 9 34 1461] 15 26] 1624| [23 06] 1899 
122 4% 4 37, 1387] | 9 38 1472) |'5 33] 1636| [23 17] 190 
22 59.4 40, 1397] | 9 43] 1483] 15 41] 1648 23_.28] 1917 
23 9 4 42; 1407] | 9 48] 1494 |15 48-1660] |23 39|' 1952 
23 10 4 44] 1417] | 9 $2] 1505 j15 $54 1672] [23 4d 196 
23 20 4 46} 1427 | 9 57 1515, [16 03] 1684] [24 oof 198 
23 30] 4. 48, 1438| 10 021 1526; 116 1 16c6| [24 11] 1993 
28 40 4 50; 144% lo @7, 1537] [16 17 r708$] þ4 22} 200+ 
[23 5X 4 52; 1458] ho r 1] 1548] [16 24] 1720) þ4 33] 2022 


Bo ox V. 


NAYIGATION. 


with the Difference of Longitudes and Latitudes. 


| 5 Knmb,56* 15, | | 6 Rumb, 67* 30'. 7 Kumb, 78? 45\. 
Tet ndee F Longitude. Dift. in| | EE) Dip. in} [ES] Dit. in 
D. M.| D. M. | files. | | D. M. | files. | | D. M. | Ales. 
18- © | 27 24 | 1944 | | 44 11 | 2822 92 or | 5536 
18 10 |27 39 | 1962 44 37 | 2848 | F 92 55 | 558+ | 
18 20 |27 55 | 1980 | | 44 02 | 2874 | | 93 44 | 5638P 
18 30 |28 11 | 1998 | | 45 27 | 2901 | | 94 40 | 5690 | 
18 40 |28 27 |2016 | | 45 55 | 2927 | | 95 32 | 5741 
18 50 |28 42 | 2034 | 46 18 | 2953 95 55 | 5792 |. 
is of28 $8 | 2052 | | 46 45 |2979| | 97 29 | 584x Þ 
19 10 | 29 14 | 2070 47 11 | 3005 | | 98 14 | 5895 
19 20 | 29 30 | 2088 47 36 | 3031 | f 99. O04 | 5946 
19 30 |29 46 |2106 | | 48 o2 | 3057 | 99 58 | 5997 
19 40 | 30 o2 | 2124 48 27 | 3083 | hoo 52 þ 6048 |: 
19 50 | 3o 18 | 2142 48 53} 3110 | hio1 46 | 6100 |; 
20 ©| 30 34 | 2160 49 18 | 3136 | hoe2 40 F 6151 þ: 
20 10 | 30 50 |2178 | | 49 44 | 3162 | fhoz 30 | 6202 |. 
20 20 | 31 06 | 2196 5o og þ 3188 | o4 25 | 6254 | 
20 30 | 31: 21 | 2214 | | 50 35 | 3216 | fios 19 | 6305 |: 
"20 4O | 31 37 | 2232 Fi Ox | 3230 106 14 | 6356 | 
20 50 | 31 53 | 2250 | | 51 26 | 3266 | to7 08 | 6407 
21 © 32 og | 2268 JI $2 | 3292 108 03 | 6458 
21- 10 [32 25 | 2286 52 20 | 3319 108 $53 |. 6510 
21 20 | 32 42 | 2304 | | 52 43 | 3345 | [109. 48 ' 6561 
.21 30 | 32 57 | 2322 $3 11 j-339t 110 43 | 6612 
,21 40 | 33 14 | 2340 $3 37 | 3397 | [111 38 F 6664 
21 50| 33 30 | 2358 54 03 | 3423] [112 32 | 6715 
22 ©| 33 46 | 2376 | | 54 29 | 3449 | [113 25 |,6746 
"22 10 | 34 02 | 2394 5+ 55 | 3475 114. 20 | 6797 
22 20 | 394. 18 | 2412 55 21 | 3502 115 13 | 6849 
22. 30 | 34 35 | 2430 55 47 | 3528 | [116 og | 6900 
22: 40 | 34 51 | 2448 56 13 | 3554 | [117 O4 | 6951 
22 $50 | 35 ©7 | 2466 | | 5s 39-| 3580 | [117 59 |'7002 
23 Of 35 23 | 2484 | | 57 o5 | 3606 | [r18 5o | 7075 
23 10|þ 35 40| 2502 | |-57 31 | 3632 | [119 45 | 7126 
23 20 | 35 56 | 2520 57 57 | 3658 | 120 4t | 7177 
23 $04 36 12 | 21929 58 23 | 3684 | j121 37 | 7228 
*23 40 | 36. 28 | 2556 "68: e& 7 23720 122: 32 1 7280 
36 45 | 2574 | | 59 18 | 3736 | 128. 24 7333 


CO INTE 


TABLES Uſeful in 


Book V. 


. 


— 


Loxodromiques.,. or Traverſc-Tables of Miles, 


_ 4 2 Rumb,22*go' \3Rumb, 33% 5". 4Rumb, 45%0&, 

tude. Longit. 'D if-ie Longis. | DiÞt.in Longit. \ Dift.in Longtt. Diſt.in 

DP. M.'D. M. 2es.| {D. M.| ies 'D. M. | Miles. D. M:|iles. 
a 55] 1468 10 15] I559} -[I6 31] 1732] [24 44| 2036 

44 4 4: Bs 4 57, 1478| [io 19] 1570} |16' 39] 1744] [24 55] 2041 
24. 20 4 59] 1489] jt1@ 24| 1589| 116 46| 1756] [25 o6|- 2055 
24 30] 5 02; 1499] [ro 29] 1591] {16 $53] 1768] [25 17] 2069 
24 49 5 ©4| 1509] [1O 33 1602] |17 Or] 1780, [25 28] 2083 
24 50, 5 06: 1519] [ro 37] 1613] [17 o8 1.792] [25 32] 2097 
[25 © 5 08: 1539] |10- 42] 1624] [17 16 1 804 25- 5of 2121] 
25,10] 5 ..10, 1540] [10 46] 1634] 17 23] 1816} [26 oi] 2135 
25 20 5. 12: L55o| jo Fi] 1645] .j17 30] 1828} 6 12}-2150 
25 30 5 14, 1560| [10.- 56] 1656| 517 38] 1840; {26 23] 2164 
25 490] 5 16} 1570] j11 or] 1667] {17 45] 1852 26 34\ 2178 
25 50] 5 13; 1589] jr1 os 1678, I7 52] 1864! 26 45| 2192 
26 - of 5 21: 1591] {11 . 09 1688 18 00} 1876] 26 56| 2206 

j | } 

26 10] 5 -23' 1601] j11. | 14] 1699, [18 o7| 1888] '29 oy| 2220 
26. 20] 5 :26: 1611] j11 19] 1719, {18 15] 1900 27 O8| 2234 
26 305 28, 1621] rt . 23 1721] 18 22] 1912 5, 29] .2249] 
26 49.5 130 1631}/|j1t 28] 1732 18" 3c 1924! '29 40! .2263 
26 5 5 32; 1642] {11 32] 1743] j18 37] 1936] 27 51] 2277 
271 4 5 - 34' 16952] j|t1. 37 1753 18 45] 1948] 28 03 2291] 
27 10] 5 36, 1662] j11 42| 1764 |18 52] 1960} '28 14! 2305; 
27 20] 5 39' 1672] |t1 47] 1775 :|[19 .oof 1972] '28 25] 2319 
27.30] 5 41, 1682] 11 51] 1786 [19 of 1984] !28. 35] 2333 
27 49] 5 43, 1693] j11 56| 1797. |i9 15] 1996| 28 4g] 2348 
27 50} 5 46 1703] j12 o1j 1808 |to 22] 2008] 28 59 2362 
28 of 5 48! 1713] 12 06 1818 [19 30| 2021] 29 11 2376 
28 10, 5 50, 1723] j12 16 1829 [19 37) 2033] 29 22| 2390! 
28 20] 5 52, 1733] j12 15] 1840 [19 45] 2045] '29 34 24041: 
28 30 5 55 1744] [12 2c 1951, [19 $56| 2057] '29 46] 2418 
28 49 5 57, 1754| j12 25] 1862, 0 oof 2069] 29 57] 2432 
28 50, 6 00; 1764] 12 30] 1872 ho o8f 2081] '30 coB8Þ 2447] 
29 © 6 02\ 1774] [12 34 1883, 20 , 16} 2093] 'Zzo 19] 24611 
29 10, 6 04. 1784) j12 3c] 1894. Ro 23| 2105] 'zo 31Þ 2475 
29 20] 6 07; 1795] j12 42] 1905, ſ2o. 3ol 2117] 3o 43] 2489 
29 30 6s o9! 1805| [12 4f] 1916. [20 39 212c 30 54j 2503 
29 40 G6. 11, 1815] [12 $52j 1927, ho 46 2141} 31 os! 2517 
20 5A 6 123] 1825| It 576 1937 Ro y4f 2153] '3r 171 2521 


—— 


BomV9o NAYIGATTIO N 


with the Difference of Longitudes and Latitudes. 


Y — 


Latitude. Lougituae. D if. in Longitude. Longitude. 
D. M. | D. M. | Miles. D. M. | Adies. Br 


24 ©|37 Ol | 2592 59 44 | 3763 124 24 
24 10 | 37 17 | 2610 60 11 | 3789 } [125 15 
24 20 | 37 34 | 2628 60 37 | 3815 124 Un 
24 30 | 37 50 | 2646 | | 61 03 | 3841 | 127 07 
24 49 38 0o7 | 2664 61 30 | 3867 128 ©0 
24 50 | 38 22 | 2682 | | 61 56 | 3894 | [128 57 
25 ©| 338 40 | 2200 62 22 | 3920 | [129 52 
25 10| 38 56 | 2718 62 49 | 3945 130 48 
25 20| 39 13 | 2736 63 15] 3972 | j131 44 
25 30| 39 29 | 2754 63 42 | 3998 | {132 56 
| 1133 33 


2790 64 34 | 4050. 134 29 


'$ 
IL 
+ 

(OG) 
ve) 
\© 
+» 
Q 
td 
| 
| 
to 
Q 
+> 
O 
\© 
+ 
O 
[#1 
+> 


DiſÞ. in 
Ales. 


7381 
7432 


7484 | 


7535 
7586 


7537 


+7689. 


7740 
7791 
7842 
7894 
7945 


26 o©o| 40 9 2808 65 02 | 4076 135 26 

2826 65 31 | 4103 | {136 23 
26 20| 49 53 | 2844 65 56 | 4129 | 137 20 
26 30| 41 0O9 | 2862 66 25 | 4155 | 138 17 
26 40| 41 26 2880 66 30 | 4181 139 Og 
26 50| 41 42 2898 67 19 | 4207 [140 O7 


7996 
8048 
8098 
8150 
8201 
8253 


27 ©| 42 OO | 2916 67 45 | 4233 141 O4 
i27 10| 42 17 | 2934 68 12 | 4259 | '142 Or 
27 20 | 42 33 | 2952 68 39 | 4285 142 56 
143 


5 Rumb, 56* 15'.| | 6 Rumb, 679* 30'.| | 7 Rumb, 78* 457. | 


Dad 


TABLES Uſeful in Book V. 
Loxodromiques., or Traverſe-Tables of Miles , 
—— 1Rumb,n1*15". 2Rumb,22%30'\ |3Rumb,33*45'. (+ Rumb,g5*00'” 
Lati-|——. . RO 9 -  » 
tude. Longit.| Diſt.in Longit Dift.in Longut Diſt.in — po 
D: MID. MMiles.| [D. M.| 3Gles.| |D. M.| afiles.| |D. , Iles. 
"-T | 3} [21 o1] 2165] [31 28] 2546 
30 of 6 16| 1835] [13 ” —_ 21 oo 2177] [31 40| 2560 
4s þv. i be ag. = . 1970] [21 17] 2189] [31 51 2574 
4 #6. 1 ldap _ - +- 6-3 21 - 24] 2201} 132 03] 2588 
Zo 3o| 6 23 9p 3 21] 1992] [22 32] 2213] 32 15 2602] 
147 w nf. ds - 26| 2002] ſer act 2225} 132 29| 2616 
3 3 47] 2237 8] 2630 
31 ©& 6. 29} 1896] [13 30 201 Þ* 4] I-32 3 OY 
I3 35] 2024 [21 $5] 2249] 132 49} 2645 
31 10] 6 31| 1907] {13 ol 2035] Þ2 63| 2261] [33 oo! 2659 
91 [3 4 2046] [22 11] 2273] [33 12] 2673 
14, 1 tet Hans - = 2056] [22 15] 2285] j33 25] 2687 
7 [2 es bs 27] 2297] [33 37] 2701 
OH 2309s] 133 48] 2715 
23 h5 © 22 
ZE of 6 4-3 _ j'4 2 _ 22 = 2321] 134 OO 2730 
32 1© 6. 46 _ I 4 = vu. OR 12 —_ 
+ þ = tbe Re = 15] 2111] [22 5E] 2345] [34 24| 2758 
T9; 5J'9 8 4 = 2121] [23 OE] 2357] 134 36] 2772 
* |. » dfit> bh a 25] 2132] 123 14] 2369] [34 48] 2786 
32 59 6 YN ne Wh 21] 2381] [35 oo] 2800 
"FT. i. | FE 2 ® 
ET ns %e - —_ 23 3c] 2393] 135 12] 2814 
33 $f 7 ©O© any. hs my 2r6h 23 38 2405] [35 23] 2828 
33.2 7 03] 2039 mY po 2176] |23 46] 2419) bs 35) 2843 
LS £2 272i be Rb fakes 
« | al : 2] 2441 9 2871 
33 50] 7 19] 2070] 14 54 2197 = = He 2 - = 
T id 7 4 — "4 ” a_— * 16 2466 36 23] 2890 
4 » © | 6| 2478] [36 290 
I 1: 39-5 
434 30 7 " 2111 4. oy. 2251 _ 42] 2502] js 56 2932 
134 4.59 7 2 -A>4 5 a 24 by 2514 37 72 2046] 
1 (ie Gat Be BR Bye —_ 5: _ 
Ob = 44 29%0 bo fibns Yor + 84 7 2538 37 36| 2984 
35 10] 7 29] 215I| [15 34 4 2 L506 4 i 
TR TSF m ae oY al 2562] [38 co] 3012 
Pe 0d: 4 2182 hp 2906 oy 310 2574] [38 13] 3026| 
42 40 7 3 
[2 50 - 38 2192 [15 55] 2327 25 40] 25861 138 + 3041 


UMI 


Book V. NAVIGATION. 
with the Difference of. Longitudes and Latitudes, 
5 Kumb, 56* a5" | | 6 Rub, 67 30. | | 7 Rumb, 78" 45; 
Latitude. |7 ooginud Zi 1 TR] 
gn" Dif. in Sr" Diſt. in| | L8H] Dif. in 
D. M. | D. M. | Avtles. D. - M. | Adles D. M. | Ales. 
39 o|47 ©6 | 3240 76 00| 4704 | {158 15 | 9226 
30 10 |47 24 | 3258 | | 76 27 |] 4730 | |159 14 | 9278 
30 20 | 47 41 | 3276 | | 76 55 | 4756 | -j160 08 | 9329 | 
30. 3o | 47 58 | 3294 | | 77 23] 4782 | |161 08 | 9380. 
30 40 | 48 16 | 3312 77 51 | 4808 r62 O7 | 9431 | 
30 50 | 48 33 | 3330 | | 78 19 | 4834 | {163 06 | 9483. 
31 o|48 50| 3348 | | 78 47 | 4860 | 1164 03 |] 9534 
| 31 -10 | 49 08 | 3366 79 17 | 4885s | 1165 03 | 9585 
31 20|49 25 | 3334 | | 79 43 | 4913 | j166 or | 9636 
31 30 | 49 '43 | 3402 80 13 | 4939 | j167 oo | g688 
31. 40 | jo Ol | 3420 80 41 | 4965 | {168 oo | 9739 
3x 5o | 50 18 | 3438 81 10 | 4991 | {169 00 | 9790 
32 o©|50 36 | 3456 81 38 | 5017 170 00 9842 
32 10|59 53 | 3474| | 82 06 | 5043 | 1170 55 | 9893 
32 20 | 51 1 | 3492 | | 82 . 35 | 5069 | [171 55 1.9944 
32 30|5r 29] 3519 | | 83 31 | 5095 | 172 56 | 9995 
32 40 | 51 47 | 3528 83 32 | 5122 173 $56 [10047 
32 50 | 52 O4 | 3546 84 or | 5148 | 1174 53 [10098 
33 ©| 52.22 | 3564 | | 84 29| 5174 | 175 $4 [19149 
33 10 | 52 40 | 3582 84 58 | 5200 1176 55 110200 
33 20 | 52 58 | 3600 85 26 | 5226 | 177 56 [10252 | 
33 3053 16 |3618] | 8 55 | 5252 | 178 57 [10303 
33 40 |53 34 | 3636 | | 85 26 | 5278 | 179 58110354 
33 50 |53 50 | 3654 | | 86 52 | 5305 | 1180 57 [10405 
34 ©| 54 10| 3672 | | 8 24 | 5331] 181 $6 110457 
34 10 | 54 28 | 3690 | | 87 52 | 5357 | 182 57 [10508 * 
34 20 | 54 46 | 3708 88 oz | 5383 | [183 59 [10559 
34 30 | 55 O4q | 3726 88 50 | 5409 | |184 59 [10610 
34 40 | 55 22 | 3744 | | 89: 20 | 5435] [185 56 10662 
34 50 | 55 41 | 3762 89 49 | 5461 | [187 00 [10713 
35 of 55 59 | 3780 | | 90. 19 | 5488 | [188 02 110764 | 
35 10| 5s 17 | 3798 | | 90 48] 5514 | [189 o5 [10815 
35 20| 56 35 | 3816 91 18 | 5540 I90 O4 10867 | 
35 30| 56 54 | 3334 01 48 | 5566 | [191 o6 [10918 
35 40| 57 12 | 3852 | | 92 17 | 5592 | [192 09 liog69 
39 50 | $7 Ty 3870 '92 46 | 5618 193 11 [11020 { 


- 


a Fry 


TABLES Uſeful in 


"Boox V. 


Loxodromiques , er Traverſe-Tables of Miles , 


Dift.in 
.|\Mles. 


iRumb,1115'. 


Longit.| 


1Dift.; 


= 


| les. 


| 2233 


2202 
2212 
2223 


2243 
2253 


2338 
2349 
2360 
2370 
2381 
2392 


3Rumb,33*45'- 


25 
25 
26 
26 
26 
26 


Longit. 
D. M. 


49 
37 
O5 
13 
22 


30 


| > © 0 0 OO ODOMNqII[SYWWSs / 


2263 
2274 
2284 
22.94 
2 304 


| 2314 


2403 
2414 
2425 
2435 
24.46 
2457 


26 
26 
26 


38 
47 
J5 
O03 
12 


2C]' 


| Diſt.in 


Alles. 


14 Rumb,gs*00', 


| Dift.in 
| Miles. 


3055 
3069 
3083 
3097 
3111 
3125 


2468 
2479 
2490 
2500 
2511 
2522 


28 
37 


45] 


54 
O3 
I1 


2533 
2544 
2554 
2565 
2576 
2587 


Oo oovpLb wid DOM 


- 2652 


2598| 


2609 
2619 
2630 
2641 


5©, 


56 


O1| 2706 
O6| 2717] 


2663 
2674 
2684 
2695 


2C 
29 
37 
46 


3140 


NAVIGATION 


IOT 


Book V. 


with the Difference of Longitudes and Latitudes. 


| 5 Kumb, 56* 157. 6 Rumb, 67* 30'. 7 Rumb, 78* 45; 
LEA. Longitud, Longitude.| ;. Longitude | 
.. A c. Dift in : de. Dift. in gt | Dip. in 
D. M. | D. M. | 2files.| | D. M. | files. | | D. M. | les. 
36 © | 57 49 | 3888 93 16 | 5644 | [194 14 [11072 
36 10 | 58 08 | 3906 93 48 | 5670 [95 17 j[I123 
36. 20 | 58 26 | 3924 94 16 | 5697 196 18 [11174 | 
36 30 | 58 45 | 3942 94 48 | 5723 197 20 [11226 
36 40 | 59 03 | 3960 | | 95 18 | 5741 | [198 22 [11277 Þ 
36 5o | 59 22 | 3978 | | 95 48 | 5775 | [199 26 111328 
379o o | 59 41 | 3996 96 18 | 5801 | [200 29 [11379 
37 10 | 60 oo | 4014 96 48 | 5829 | 91 31 [11421 
37 20 | 60 18 | 4032 97 18 | 5853 | [02 33 [11472 
37 30 | 60 37 | 4250 | | 97 48 | 5879 | 03 37 [11423 
37 40 | 60 56 | 4068 | | 98 19 | 5906 | 204 41 111574 
37 50 |651 15 | 4986 | | 98 49 | 5932 | [2095 46 111626 
38 o|61 34 | 4104 99 19 | 5958 | [206 50 [11687 
38 10 | 61 52 | 4122 99 49 | 5984 | P97 54 11738 
38 20 | 62 12 | 4149 | [1090 20 | 6010 208 55 [11789 
38 30 | 62 31 | 4158 100 51 | 6036 | [210 0o6 [11841 
38 40 |62 50 | 4176 | [101 . 24 | 6062 | RIF 5 11892 
38 50 | 63 og | 4194 | [Ot 52 608g | 12 10 [11943 
39 o©| 63 29 | 4212 102 26 | 6115 213 15 [11994 
39 10 | 63 48 | 4230 | [102 56 | 6141 | [214 20 12046 
39 20 | 64 07 | 4248 103 28 | 6167 | 215 24 [12097 
39 30 | 64 27 | 4266 | [103 58 | 6193 | 16 29 [12148 
39 40 | 64 46 | 4284 | [104 30 | 6219 | P17 35 112199 
| 39 Fo | 65 06 | 4302 | j105 2 | 6245 218 41 [12251 
49 of 65 25 | 4320 | [195 32 6271 219 42 |12302 
40 10 | 65 45 | 4338 | [126 04 | 6298 | 20 49 [12353 
40 20 | 66 04 | 4356 | |196 35 [ 6324 | R2l 56 [12404 
40 3o | 66 24 | 4374 | [1097 06 | 6350 | 23 @3 12456 
40 40 | 66 44 | 4392 | [127 39 6378 |. [224 10 [12507 
40 50 |67 04 | 4410 1038 10 | 6402 |. [225 18 12558 
41 o| 67 23 | 4428 108 42 | 6428 | ]226 23 12609 
41 10| 67 43 4436 IO09 16 | 6454 227 27 [12661 
| 41 20 | 68 03 | 4454 | |129 46 6480 | [228 35 [12712 
41 30 | 68 23 | 4472 | [112 20 | 6507 229 43 [12763 
4l 40 | 68 43 | 4490 110 52 | 6533 230 46 12815 
41 50 | 69 03 | 4418 | |11t 25 | 6559 | [23 58 [12866 


- 
tt 
a5 \ 


þ 
=” 


5a TABLES Uſul in Boox V. 


Loxodromiques.,, or Traverſe-Tables of Miles, 


tRumb, 11% 15') |2 Rumby22*30' |3Rumb, 33%45". 
Longtt. Diſt.in 


\D. M.' Miles. 


14 um 3 _ *OO'. 


—_— 


Longtt. Diſt; 
Hes. 


ft 


Longit. 
M. 


Longtt. 
D. M. 


Diſt.in 
Mites. 


eee 


Dift.in 
Atiles. 


Us 
O 
o0O0O0WwEeouL 


7 
— 


; 2692 


ow Weſwwwewy 


{ 2569 


' 2631 


2743 


2580 
2590 
2600 
2610 
2620 


2641 
2651 
2661 
2671 
2682 


2702 
2712 
2.722 
2733 


19 


"9 


9 
[9 
I9 
9 
19 
19 


Len 
—_ 


\ a 


2753 
2763 
2773 
2784 
2794 
6804 


| 2855; 
2865 


2814 


2824| 


2835 
2845) 


2875] 


2886 
2896 
2906 
2916 
2.925 


2782 


2803 


2879 


| 2901 


2728 


2739. 


2749 
2760 


2771 


2793 


2814 
2825 
2836 
2847 
2858] 
2868, 


2890 


2.912 


3031 
3043 
3055 
3067 
3079 
3091 


3103 
3115 
3127 
3139 
3151 
3163 


3175 
3187 
3199 
3211 
3223 
3433 


2923 


3247 
3259 


3271] 


3283 
3295 
3307 


3319 
3331 
3343 
3356 
3368 
3380 
3392 
3404 
3416 
3428 
3440 
3452 


3564 
3578 
3592 
3606 
3620 
3634 
3649 
3663 
3677 
3601 
3715 
3729 


3733 
3748 
3762 
3776 
3790 
3804 


3818 
3832 
3847 
3861, 
3875 
3889 
3903 
3917 
3931 
3946 
3960 
3974 


| 4002 


3988 


4016 
4030 
4045 
405 9f 


Book V. 


NAVIGATION: 


with the Difference of Longitudes and Latitudes. 
A 3 Kumb, 56* iF'. | | 6 Rumb, 67* 30O'. 7 Kumb, 78* 45'. | 
atitude, — - 

; Longitude.) Dift. in Longitude. 'Þ LU: fn Longitude.) DiPt. in 
' D. M.| D. M. | Adiies. D. M. |} Miles. D. M. | Ales 
42 o|69 23| 4536 111 $56 | 6585 233 03 [12917 
42 10 | 69 43 | 4554 I12 29 | 6611 234 12 [12968 
1] 42 20 | 70 O4 | 4572 113 OL | 6637 235 21 [13020 
42 . 30 | 79 24 | 45990 II3 34 | 6663 236 30O [13061 
42 40 | 70 44 | 4608 114 O6 | 6690 237 34 431923 
42 50 | 71 O4 | 4626 I14 39 | 6716 238 43 [13163 
43 o|71 25 | 4644 | j115 12 | 6742 | [239 $53 [13215 
'43 10 | 71 45 | 4662 II5 43 | 6768 241 0O2 [13266 
43 20 | 72 06 | 4680 | fſ116 19 | 6794 | [242 12 j13317 
43 30 | 72 27 | 4698 116 51 | 6820 243 20 113368 
43 40 | 72 47 | 4716 117 27 | 6846 244. 34 ]13420 
43 50 | 73 08 | 4734 | j117 58 | 6872 | 45 39 [13471 
44 o| 73 29 | 4752 | [118 34 | 6899 |* [245 50 [13532 
44 10 | 73 50 | 4779 | [i119 ©6 | 6925 | j2438 or [13583 
44 20 | 74 11 | 4788 | j119. 40 | 6951 | [249 12113635 
44 30 | 74 31 | 4806 |. [120. 13 | 6997 | R590 23 [13686 
44 40 | 74 52 | 4824 | 1120 . 48 | 7e03 | a5t 29 [13737 
44 50 | 75 12 | 4842 121 21 | 7029 | [252 41 [13788 
45 o| 75 35 | 4860 | j121 56 | 7055 | [253 34 [13840 
45 1io| 75 56 | 4878 | ji22 30 | 7082 | [255 04 13891 
45 20| 76 17 | 4896 | [123 04 | 7108 | 25s 11 [13942 
45 3o| 75 38| 4914 | 1123 39 | 7134 | [257 24 [13993 
45 40 | 77 oo | 4932 | [124 13 | 7160 | [258 38 [14045 
45 50 | 77- 21 | 4950 124 477 7186. 259 5o [14096 
45 o| 77 43 | 4968 125 22 | 7212 | [261 og [14147 
46 10 | 78 o4| 4986 | [125 56 | 7238 | [262 12 [14198 
46 20 | 78 -26 | 5004 126 31 | 7264 263- 28 [14250 
46 3o | 78 47 | 5022 127 O8 | 7291 264: 39 [14301 
46 40 | 79 o9 | 5040 | [127 43 | 7317 | [265+ 53 [14352 
46 50 | 79 30 5038 128 18 | 7343 267 08 1 4403 
479 o|[ 79 53] 5976 | |128 53 | 7369 | [268 23 [14455 
47 10 | 8 15 | 5094 |129 28 | 7395 | [269 23 [14506 
479 20 | 80 37 | 5112 139 O4 | 7321 | [270 47 [14557 
-47 30 | 80 59 | 5139] 1130” 4® | 7347 | [272. 02 [14609 
47 40 | 81 22 | 5148 13t+ 13 | 7373 273. 18 [14660 

47 50| 8: 43 | 5166 | 131 52 | 7400 | 1274 34 [14711 |. 


104 "TABLES Uſeful mn 


Boox V. 


, 


Loxodromiques , or Traverſc-Tables of Miles, 


iRumb, 11*1 5's. 2 Rumb,22*30'. 3Kumb, 3345'-| [qKumb, 4500", 


tude. | Longit. | Diſt.in Longit. Diſtin Longit. |; Pin | £92 ii 
. MID. M.' Miles.| [D. M.| Miles D. M.| Miles.| [D. M.[4Ziles. 
48 ohio 54! 2936] [22 41] 3117] [35 49] 3464] [55 52] 4073 
48 1010 57) 2947] [22 49 3128] 136 5o| 3476 55 ©5] 4087 
48 20j11 00; 2957] [22 56] 3139] [37 00 3488| [55 22] 4101 
[48 3ALT 04 2967] [2.3 O3] 3150] 137 10 3500 155 37] 4115 
48 4o|rt O7| 2977] [23 19] 3161] [37 20] 3512] [55 $1] 4129 
[43 5oſtt 10j 2987] [23 16| 3171] [37 30 3524] [56 07] 4144 
149 oltt 13] 2998] [23 22] 3182| j37 40 3535| [56 22| 4158 
49 10111 16} 3oo8] [23 27] 3193] [37 59] 3548| [5s 38} 
[49 2011 19; 3018] [23 33| 3204] [33 oo| 3560| [5s g52| 4185 
49 3olti 22| 3028] [23 4o| 3215] [38 10| 3572] [579 o8| 4290 
49 4011 25] 3038] [23 46] 3225] [38 20 3584] [579 23] 4214 
49 5oj1t 28| 3049] [23 52] 3236] [38 30] 3596| [57 39] 4228 


5o oltt 31] 3059] [23 59] 3247] [38 42] 3608| [7 54] 4243 
50 1oſtt 34! 3069] [24 o5| 3258| [38 52| 3620| [58 10f 4255 
50 20|11 37; 3079] [24 12] 3269] 139 03] 3632| [58 26] 4271 
50 3011 40; 308g| [24 19] 3280] [39 13] 3644] [58 42| 4285 
JO 40LT 44 3100] [24 26] 3290] [39 24| 3656| [58 58| 4299 
59 5ojtt 47; 3110] [24 32] 3301] |39 34] 3668] (59 14] 4313]. 
5l oltr $50; 3129] [24 38] 3312] 139 45] 3680| [5g 30] 4327 
[5r 1011 $3j 3139] j24 45] 3323] [39 55] 3692] [59 45| 4342 
Fi 2C11 $6j 3140] j24 $52] 3334] [49 O6| 3704| [60 Oo1| 4356 
Fl 3012 $ 3159] [24 58| 3345] [42 16} 3716| [60 17] 4370 
3 


+ 
— 
_ 
to 


— 


51 4oſi2 03] 3161] [25 o5| 3355] 149 27] 3728] [60 33] 4384 
51 5912 06| 3171] [25 12] 3366| [40 38] 3741] j6O 49] 4398 
152 o12 og! 3181] [25 18] 3377] [42 49] 3753| [61 
52 1012 12] 3191] [25 25| 3388] [41 oof 3765| {61 
52 20112 15! 3202| [25 32] 3399 |4r 10| 3777] 61 
52 3012 19] 3212] [25 39] 3410] [41 22] 3789] [61 54] 4455 
52 4%12 22] 3222] [25 45] 3429 [41 32] 3801] [62 


52 5012 26| 3232] [25 52] 3431] [41 43] 3813] [62 26 

53 012 29] 3242] [25 56| 3442] |41 55] 3825] j62 43] 449 
53 Io[12 32] 3253] [26 of] 3453] |42 06| 3837] 163 oc 

53 2012 36] 3263] 26 13| 3464] |42 17] 3849| [63 17] 4525 
53 3912 39] 3273] 6 2c,3474| |42 28] 3861] 163 34] 4540 
53 4912 42] 3283] Þ6 27] 3485] [142 49] 3873] (63 $1 4554 
[53 5012 asl 3203] 26 34] 3406| la2 51] 3885| (6a c8] 4568 


UMI 


BoxV9o NAYIGATIO N. 105 


with the Difference of Longitudes and Latitudes. 


wry 5 Rumb, 56* 15'.| | 6 Rumb, 679 309. 7 Rumb, 59 45" 
TR | Dif.in See Diſt. in| | OS Dif. in 
D. M. | D. M. | Miles. | | D. M. | Adles. D. M. | les. 


48 o| 82 06 | 5184 | j132 28 | 7426 | [275 50 [14752 
438 10 | 82 28 | 5202 133 03 | 7452 | [277 oo [14814 
438 20 | 82 51 | 5220 | [133 38] 7478 | [278 17 [14865 
43 30 | 83 14 {| 5238 | [134 16 |] 7504 | ſ279 34 [14916 
48 40 | 83 36 | 5256 | [134 54 | 7530 | 280 Fi [14967 
48 50 | 83 58 | 5274 | |135 28 | 7556 | {282 08 [t5019 
49 © | 84 22 | 5292 | [136 07 | 7683 | i283 23 |15070 
49 10| 84 44 | 5310 | [136 42 | 7709 284 38 [15121 
49 20 | 85 o7 | 5328 | |137 20 | 7735 | 285 56 [15172 
49 30|85 30 | $346.| [137 57 | 7761 | 287 24 [15224 
49 40 | 85 54 | 53564 | [138 34] 7787 | 288 33 [15275 
| 49 50 86 16 | 5382 139 12 | 7813 289 46 115326 
5o o|85 44 | 5499 | 1139 49 | 7839 | 291 og [15377 
59 10| 87 -03 | 5418 | [149 26 | 7865 | '292 24 [15429 
59 20, 87 27 | 5436 | [141 04 | 7892 | 295 44 [15480 
5o 30| 87 50| 3454 | |141 41 | 7918 | '296 oz [15531 


JO 40. 88 14 $472 142 20 | 7944 296 24 |15582 
[50 _50|88 39 | 5480 | [142 58| 7970 | 297 45 [15634 
51 o©| 89 . o1 | 5508 143 36 | 7996 | '299 oo [15685 
Fr 10| 89 25 | 5526 | [144 17 | 8022 1300 21 [15736 
5i 20| 89 49 | 5544 | [144 52] 8048 | 301 43 [15787 
51 30 | 90 13 | 5562 | [145 34 | 8074 | '303 o4 [15839 
5i 40 | $0 37 þ 5580 146 12 | 8101 304 20 [15890 
| $3 -JO'}-92 00 || 5598 146 $1 | 8127 305 .42 [15941 

52 o|g1 25 |\5616 | [147 30, 8153 | [307 of LIOOR | 

52 10 | 91 50 | 5634 | [1458 09] 8179 | {308 28 [16044 : 
52 20 | 92 14 | 5652 148 48 | 8205 | [309 52 16095 | 
52 30| 92 39 | 5670 | [149 28 | 8231 | [311 12 [16146 
52 40 | 93 03 {| 5688 | |159 07 | 8257 | [312 36 [16198 
52 50| 93 | 28 | 5706 | |t5o 47 | 8284 | [313 57 [16249 
53 0o| 93:53] 5724 | [151 27 | 8310 | [315 22 [16300 
53 10 | 94 | 18 | 5742 | |152.,07 | 8336 | 16 46 [16351 
53 20 | 94 | 43 | 5760 | 152 47] 8362] 318 12 [16403 
53 30 | 95 03 | 5778 | |153. 27 | 8388 | [319 35 [16454 | 


53 40 | 95; 33 | 5796 | [154 11 | $414 | 20 56 [16505 : 
53 $01 95-58 | 5814 | 154 48 | 8440 | [322 23 #16556 / 


_ TABLES Whſuin BooxV. 


| Loxodromiques , or Traverſe-Tables of Miles , | 


* Þ (Rumb,1115'. = 3Rumb,33"45"- 4 Kumb,q5*00'. 


2 
dee | 928% | Dift.in Dift.; 
D. MID. Males. | [D. M.| abies, 


54+ OI2 49] 3303] 6 41} 3507 
54 10j12 $52| 3314] [26 43] 3518 
54 20/12 56| 3324] 6 53] 3529 
54 3012 $9, 3334) Þ7 04 3539 
54 4913 02} 3344) Þ7 og 3550 
54. 5913 05] 3355] Þ7_16| 3561 
$5 ofi3 0O9| 3365| Þ7 28] 3572 
35 10113 121 3375] 7 31þ 3583 
3385] Þ7 38] 3594 

$$ 30ſt 3604 
3615 
3626 


= 
ry 
5 
IJ 


WAY: 
YA 
to 
Q 
ry 
(O'S) 
nd 


O 
> 
mJ 
O 
\© 
AEST 


3637 
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NAVIGATION, 


107 


a 


with the Difference ef Longitudes and Latitudes. 


«pt | 5 Kumby 56* ty. | 6 Rumb, 659* 30. 7 Rumb, 5875.1 
atitude, : = : 
Long rnd) Dif.in| [a4] Dip. in| | LOR" Dip. in 
| D. M. | D. M. | files. | | D. M. | Ales. | | D. M. | Mbles. 
54 ©0| 96 24 | 5832 | [155 32 | 7467 | [323 49 [16608 
54 10 | 96s 5o | 5850 | [156 13 | 8493 | [325 16 [16659 
54 20 | 97 15 | 5868 | [15s 54 | 8519 | [326 40 [16910 
54 30 | 97 49 | 5886 | [157 36 | 8545 | [328 og [16761 
54 49 | 98 07 | 5904 | [158 17 | 8571 | [329 33 [16813 
_54_50 | 98 32 | 5922 | [158 58 | 8597 | [331 or [16864 
55 0o| 98 59| 5949 | [159 40 | 8623 | [332 30 [16915 
55 10| 99. 24 | 5958 | [160 22 | 8649 | 1334 oo [16960 
55 20] 99 51 | 5976 | [161 of | 8675 | i335 21 [17018 
55 30 [100 17 | 5994 | j161 47 | 8702 | [336 51 [i7069 
55 40 [100 46 | 6012 | [162 29 | 8728 | 1338 21 [t9120 
55 5o j191 10 | 6030 | [163 12 | 8754 | [339 52 [9171 
5s o© ji01 37 | 6048 163 55 | 8780 | i341 23 [17223 
56 10 102 O4 | 6066 | [164 40 | 8806 | [342 47 [17274 
56 20102 31 | 6084 | Ni65 21 | 8832 | i244 19 [17325 
5s 30 [102 58 | 6102 | [165 08 | 8858 | 545 531 [19376 
56 40 [103 25 | 6120 | [166 52 | 8885 | [347 24 [17428 
5s 50 [103 52 | 6138 | [1679 36 | 8911 | [248 57 [17479 
57 o|104 20 | 6156 168 20 | 8937 250 27 17530 
57 10 |l04 46 | 6174 | [169 o4 | 8963 (352 00 [17581 
57 20 [105 15 | 6192 169 48 | 8989 | 353 31 [17633 | 
57 30 [105 43 | 6210 | [170 33 | 9015 | '355 os [17684 
57 40 |106 11 | 6228 | [1971 18 |] gogt | '356 qr [17735 
57 $0 j106 39 | 6246 | 172 ©2 | 9067 | [358 16 [17787 
58 © [107 07 | 6264 | [172 47 | 9094 | '359 45 [17838 
58 10 [107 35 | 6282 | [193 32 | 9120 | [361 21 [19889 | 
58 20 [108 04 | 6300 | |174 18 |] 9146 | |362 59 [17940 
58 30108 32 | 6318 | [175 044 9172 | [364 3617992 
58 40 |109 or | 6336 | [175 54 | 9198 | [266 14 [18043 | 
58 50 j109 30 | 6354 | [176 37 | 9224 | [367 52 [18094 
59 oſio9 $591 6372 | [177 27 | 9259 | [369 29 [18145 
59 10110 28 | 6390 | [178 13 | 9277 | [371 23 [18197 
59 20 |110 57 | 6408 | [i799 oo | 9303 | [372 43 [18248 
59 30 [111 27 | 6426 | [179 47 | 9329| [374 23 [18299 
59 40 [111 F6 | 6444 = 35 | 9355 | Þ75 58 [18350 
| 181 | 


TABLES Uſeful in 


Boox V. 


- \sRumb, vi* ty". 


Ty 


2 Rumbz22*30'.| 


3Rumb, 3 3"45--| 


.D. 


; L921 \Dift.in 


M. Ales. 


oY - 
5 04 


3671]. 


3691 


08, 3701 


6 


3711 
3721 


—2E 


25] 


3732 
' 3742 


3752] 
3762] 


3773 
3783 


49, 3793 


3803 


, 3813 
| 3824 
. 3834 
| 3844 


43] 
4T, 
52/ 
56; 


. 3854 
' 3864 
3875] 


3895 


. 3995 
_ 3910 


3915 
3925 


3936|. 
3946]. 


O1{- 3956 


05! 


3966] 


is 
5 


_ 


0, 3976] 


3987 
3997 


4017 


40271 


D. 
31 


p 


31. 


Os 24 


M. 


32 
41 
48 


O6 
15 
23 
31 
40 
49 


Longit.| Diſt. in 
Miles. 
-16]- 
2.4| 


— 


Longtt.| 


Diſt.in 


.| Miles. 


3897 
3907 
3918 
3929 
3940 
3951 


4330 
4342 
4354 
4366 
4378 
4390 


3962 
3972 
3983 
3994 
4005 
= 


58 


$9577 
4037| 
4048, 
4059 


: 4070 


4080 
4991] 
4102' 
4113 
4124 


4135 


4145 


4156, 


=4167 


4178, 
4189 
4200, 
4210 


. 4221 
| $220) 


4243] 


| 4254 


© 4267 
4275 


4402 
4414 
4426 
4438 
4450 


4452] 


4474 
4486 
4498 
4510 
4532 


4554 


4546 
4558 
4570 
4582 
4594 


4616 


4618 
4630 
4642 
4654 
4666 
4679 


46 90 
4701 
4715 
4727 
4739 


4750 


—— DES LN _— k es 
Boox V. NAVIGATION. 


with the Difference of Longitudes and Latitudes, 
F 
| 5 Kumb, 56* 15! 6 Rumb, 675? 30'. | 7 Rumb, 78* 45\. 
| LANA: Longitude.) Diſt. in Longitnae. | DIS. in Longituae.| Dift. in| 
D. M.jD: M. | Ales. D. M. | AZiles. D. M.-. } Miles. | 
60 © [112 56 | 6480 182 11 | 9407 379 19 [18453 
60 10 |i13 25 | 6498 | j182 59 | 9433 | |38: o1 [18504 
60 20 [113 55 | 6505 183 48 | 9459 | [382 44 j18555 
60 30 |1i4 26 | 6524 | [184 36 | 9486 | [384 27 [18607 
60 40 [|t14 57 | 6542 185 26 | 93512 | [385 10 18658 
60 50 [|i15 27 | 6560 | [18s 13 | 9538 | [3879 5o [18709 
61 o© |ti5 58 | 6588 | [187 04 | 9564 | [389 32 |18760 
61 10 [115 29 | 6506 187 57 | 9590 | [391 18 [18812 
61 20 [116 59 | 6624 188 43 | 9616 393 o4 [18863 
61 30 |117 31 | 6642 188 38 | 9642 394 50 |i8914 
| 61 4o [118 03 | 6660 190 *28 | 9668 396 29 {18965 
61 50 [118 34 | 6678 191 19 | 9695 398 17 [19017 
62 © [119 06 | 6696 192 10 | 9721 4909 os [19068 
62 10 |i19 37 | 6714 | j193 ol | 9747 | {421 54 [19119 
62 20 [120 10 | 6732 193 21 9993 403 43 [19179 
"62 30 [120 43 | 6759 | [194 44 | 9799 | {495 298 [19222 
| 62 4o [121 15 | 6768 | [195 37 | 9825 | [497 16 [19273 
62 50 [121 - 44 | 6786 | [196 30 | 9851 409 0O8 [19324 
63 o|r22 21 | 6804 | [1979 23 | 9878 | [411 oo [19376 
"63 10 [122 53 | 6822 198 16 | 9904 | [412 52 [19427 
{ 63 20 ſi23 27 | 6849 | [199 O9 | 9930 | [414 36 [19479 
63 30 [124 oo | 6858 | [200 03 | 9956 | [416 31 [19529 
63 40 [124 34 | 6876 | [201 oo | 9982 | [418 25 [19581 
63 50 ]125 08 6894 201 51 [10008 420 20 [19632 
64 © |125 42 | 6912 | h2o2 49 [10034 | [422 16 [19683 
64 10 [126 16 | 6930 203 43 |10060 424. 0O8 [19734 
64 20 126 F1 | 6948 | [204 38 [10087 | [426 O1 19787 
64 30 [127 26 | 6966 205 34 [10113 428 © 00 [19837 
64 40 [128 oo | 6984 | [206 31 [10139 | [430 00 [19888 þ 
64 50 [128 35 | 7002 | [207 27 jio165 | [431 55S [19939 
65 ofpi29 11 | 7020 208 24 [10191 433 58 [19991 
65 10129 46 | 7038 | [209 20 [10217 | [435 5O [20041 [| 
65 20|[130 22 | 7056 | j210 18 [10243 | [437 52 [20093 | 
65 30 [130 58 | 7074 | ſrt 16 [10269 | [439 54 [20144 
65 40 |131 34 | 7092 212 15 f10296 | [441 57 [20195 F 
6s 50132 10| 7110 [213 12 [10322 | l444 02 0247 


ao TABLES Uſefuin Boox V: 


F Loxodromiques , or Traverſc-Tables of Miles, 


1Kumb, 1 1*I5'.| 2 Rumb,22*30'. [3 Rumtb, 3 3%45'] 4R 
| t#de. | Longir. D Hin no _-- Diſt.ir Longtt. Di. in Long. 
D. M.iD. M.| 2les.| JO. M. Afiles} JD. M.| Ailes.| [D. M. 
6 oli7 35] 4938] |zs 45] 4286] [59 17] 4763] | 88 44 


6 1017 43] 4948] [3s 56] 4297] |59 33] 4775] | 39 08 
6 2017 4f 4058] [37 06| 4308|-|59 54 4787] | 89 32 


6 3017 $53] 4068| |z7 16] 4319 [60 06] 4799] | 89 57 
6 40117 5Fb $078 37 26] 433 50 23] 4811] | 90 23 
6 5018 03] 4089 50 40 4823] | 90 48 


_— 37 39 434v 
7 o18 ob] 4ogg| [37 48] 4351] [© 58] 4835] | 91 13 
7 1018 13] 4109] [37 58] 4362] 1 15] 4847] | 91 38 
7 2018 18] 4119] [38 og 4373] j51 32] 4859] | 92 04 
67 30118 24{ 4129] [38 20] 4384| [51 49 188g 92 30 


$% 2-126 7 : I - , . 
v RS , 8 PIC CIOS . PIs 3 4 Gt 

12). i 62 FE TIES x *. AT 4 Fe Ly » FX by Lo 
PORN od PLES R -” ED IO EL By. we Sg Pos : 


WoL; 
9, 


67 40118 30 4149] [33 30] 4394| [52 0o7| 4883] | 92 56 4 
67 5018 33] 4154 Þ8 49 4405] [224] 4895] | 93 23 $ 


68 o18 40 4169 [38 52] 4416] 62 41] 4907] | 93 50 
68 10118 45] 4179 [39 04] 4427] j62 59] 4919] | 94 17 
68 2018 51] 4189 9 15] 4438] [63 17] 4931] | 94 44 
68 3013 56] 4199] [39 26] 4448] [63 35 4943] | 95 11 
68 qoli9 o2] 4201] [39 39 4459 [63 54 4955] | 95 38 
68 5oji9 ©7| 4211] [39 59] 4470 [64 12] 4967] | 96 os 

169 oltg9 12] 4221] [qo oo 4481] 64 31| 4989} | 96 33 
69 rioſig 17] 4231] [40 12] 4492] [64 50| 5oor| | g7 02 
69 20119 24] 4241] [o 24] 4503] 65 08] 5013] | g7 3 
69 3019 29] 4252] [oO 35] 45144 [65 27] 5025] | 98 © 
159 499 35] 4262] 4O 45] 4524) 65 45] 5037] | 98 2 
69 yoll9 40] 4272] 40 58] 4535] [66 _c5] 5049] | 98 58 

70 'o19 45} 4282] [41 19} 4546] [66 25| 5051] | 99 2 
70 1019 $50 4292] 42 26] 4557] [68 27] 5063] | 99 54 
70 20jl9 $55] 4302] [43 45] 4568} ſ7o 33] 5075] [100 24 
70 3020 oo| 4312] 45 O7| 4578] [72 47] 5087] [100 54 
70 400 os 4322] [46 31] 4585s) [75 07] 5ogs| [ior 24 
70 coho 10| 4332 4600 SII1T] [101 54 


UMI 


Boox V. NAVIGATION. 111 
| with the Difference of Longitudes and Latitudes. 
ES E Rumb, 56* 15*. 6 Rumb, 67* 30'.} | 7 Kumb, 58 45". 
atitude, : -p—— —— 
; | Longitude.) |, ih. in| | Longitude | Dif. in Longitude. | |, iſ is 
; 'D. M.| D. M. | 2fles.| | D. M. | Jfites. | | D. M. | Mdites. 
8 66 © [132 47 | 7128 | [214 11 j10348 | [445 58-j20298 
7 +66 10133 24 | 7146 | [215 10 [10374 | [448 03.[20349 
bh -66 20 [134 or | 7164 216 13 [10400 |. 1459 10 j20400 
3 - 66 30 1134 38 | 7182 217 15 [10426 | [452 18 [20451 
, 66 40 [135 16 | 7200 | [218 17 [i0452 | [454 26 [20503 | 
By 66 50 [135 54 | 7218 219 18 10479 | [455 28 [20554 
; 67 o |136 32 | 7236 | [229 19 Jt0567 | [458 40 [20605 
2 67 10 [137 o9 | 7254 | [221 20 [10531 460 46 [20656 
67 20 1139 49 | 7272 222 21 ſio557 | [462 58*[20708 
b: 67 30 [138 28 | 7290 | [223 23 [t0583 | [455 11-[20759 
- 67 40 [139 ©o8 | 7308 224 26 [10609 | [457* 24:[20810 
3 67 50 [139 47 | 7326 | j225 29 [10635 | j469 28 [20862 
4s 68 o© [140 27 | 7344.| j226 33 [19661 471: 44120913 
; 68 10 [141 07 | 7362 227 36 [10688 474. O1 [20964 
68 20 [141 47 | 7380] 28 41 r0714 | [476 18*[21015 
68 30 [142 29 | 7398] j229. 45 r0740 | [478 37 [21067 
68 40 [t43 o9 | 7416] j239 49 [10766 | [480 57 [21118 
68 50 [143 49 | 7434 | [232 41 [1792 | [483 12 [21169 
69. © [144 32 | 7452 | [233 13 (10818 | 485 28 [21220 
69 10 [145 14 | 7470 [234 21 J10844 | [487 5b [21272 
69 20 [145 56 | 7488 | [235 29 [10870 | [490 1521323 
69 30 [145 39 | 7596] 236 37 J10897] [492. 4% [21374 
69 40 [147 22. | 7524. [37 46 [10923 | [494- 59 [21425 
| 69 50 [48 os | 7542 | [38 54 [10949 | [497 24 [21477 
70 © |148 48 | 7560 | [240 04 [10975 | [499 51 [21528 
mo 10 [149 33 | 7578] 41 13 [1001 502. 21 [21579 
' 70 20 [r5o 17 | 7596 | 42 23 11027 | [504 52> [21630 
70 30 |i51 or | 7614 | P42 34 11053 1507 © 20-[21682 
79 40 [151 47 | 7632 | 244. 48 j11080'| 1509 47 Þro33 
70 5o l152 31! 7650 | i244 oo [11106 5I2 21 1784 
E 
-.- 
$ 7 


Ho 
LE 


4 


Boox V. 


113 


TABLE 


Latitudes and Longitudes of the principal 
Ports, Harbours, Capes and Iflands, ir 
maſt of the known parts of the Wirld : Begin: 
ning from the Meridian of Pico Teneritta. 
Collected from: the beſt Charts, Deſcriptions ,, 
and Obſervations of ſeveral ab/e and experienced 
Navigators of our own and other Nations. 
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TABLES Uſefu in 


Boox Y. 
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A Table of Intitude. and Longitude, 


Places Names. Latitude. [Longitude | 
7 a 
' The Sea-Coaſt of Greenland. "3 D. M. | 
»Acluits Headland . . . +» 79 5o N|26 55 | 
- Fair Forcland . . . +» + 79 15 N| 24 50 
Black FoOmnt . © +» © + «+ 79 23> Nj 2% 10 
Point Look-out . . . +» +» 9s 24 W733 ©o 
| Cape Blanco > + # 78 25 N|38 oo | 
—_ —_ 7. . - 77 10 N|] 42 oo 
Hopeleſs —_ 0. ” oo Nia 30 
i Iſlands 5 in tbe North Sea. | T _ 
ET I. . . +» + » 76 13 N|[| 4: 50 
Cherry WS 7. Os 74 34 N| 34 10 | 
South Point of Trinity INand «8 71 oo N|o7 55 
[Youngs Foreland in Trinity Ifland . . ” 23 Nj1o 20 
it Sea-Coaft of Nova-Zembla. | 
Orange EL 3 4 + + + +» 78 25 N|] or 35 
tee Point .. . Ls 7 45 Ngo 4 | 
1Admiralties Iſland LS 3 » 75 50 N[ 73 55 
Langeneſs ES , -o- > » 74 55 N| 68 50 
A ... - - . 72 25 N|68 os | 
Fretum Burrough . . . 70 40 N| 75 oo 
The River ok in the Tartarian Sea . | 69 12 N| 80. 49 
Mauritias Iſle ES » - mW a6 HI 9> 19 
Fr Sea-Coaſt in the White Sea. 
EL >: + - + 63 22 N|$55 28 
 Swelgenofe . . 2 Rs EI 69 10 N| 61 38 
| Cape Candenoſe 69 35 N| 58 ©o2 
Orlogenoſe . ! POR 66 55 N| 54 56 
| Sea-Coaft of Lapland and Norway. : 
EE a +» + oc.» s » 6s 12 Ni39 o7 
EE > <> + - + » 65 17 N[39 30.| 
Cape —_— .... , 9 2 M7 239 32 
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Cape de Gratins” +... <-+- 39. 38 N j291 55 
| ' |[Cape-de Catocke. .:...- +. +. +. +. +.{21. 23 N 267 £0 
. [Cape Rexo'. <5». +: +. +. 5. +1 25, 46 Ss 
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A Table of Latitude and Longitude. 

Places Names. Latitude. [Longitude 
Sea-Coaſt on the Main Continent of America. | D. M. 
SST. . . - - - - - |} 29 $2 N v5 40 
ES bf - -- <' + + + + + 34 431 MJ 86 
EE of» - ++ + + + .»- $26 0 MAS 3s 
EL oo,» >» »- - « #3 © IS 40 

ES of - --- -'- «- - - 439 © ISO $36 
Cape May - . _— 
Tne Eaſt end of Long-lland <6 names 17 
Cape Codd . . '. .  - - © SS © HAS a 
SS = - - -:- « + +. - {4 as N05 16 
Cape Furcu . . - - +. »- Jas 0 6 10 
Eaſt end of the Ifle of Sables . . . 43 40 N1|23 oo 
] Cape Britain . . . * + » « | 45 30 N23 50 
CapeRaze . . . . . . - . . » | 46 36 N j28 30 
ET . - - - « - - - [45 33 MN B27 yo 
Bay of Bulls . . . . . .. . «+ +» | 47 27 N [328 os 
TIS .. . . - + - «- [49 9 Nhat 36 
ST 7 - » - + - - - - 496 6s Nhat 4a 
SE. -- + +- - +» -» -«- « | $2- © MN Bas 33 
ES +» +» + + :-. + -' - 1 $3 an NS 30 

Iſlands in the Weſt-India. 

TT : -- -:- -'- + Tan .10. 0 0; 26 
Bahama . . ++ o- 27. $7 IC. 20 
North-eaſt Point of Lucaioneque - + «29 3s 0.2905 [20 
ET 5. +> »- > |» - 136 38 MX av oo 
EL TS +» +» cc: - 120-27 HA .o 
EE Fo + - + +: + + »- 424 38 Kaori 
Eo +: -- 1-5: >» 4246-25 hes 20 
+ + ++ +» + « I 03 04 ey 00 
EL + 5+ + + 6: «© «: {20 00 Eo osor 
—_—__ > +. + +++ » | 82- 495 ines. ige 
a ______ MC ©=mT 7: OT. 
> -'. +: 36 0 Rae 45 
EET . <---- +: -- 406 i» hc of 

EE EE + at. a. 18 48 N|1|313 35 . 
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A Table of Latitude and Longitude. 


"| 


Places Names. 


Latitude. 


m_ 
- 


St; Chriſtophers Ex 


| South end of Barbada 


ABLMEED -. © + » ' © 
Gadaiupa :. -3- - ©. 
| Marigallata . 
EM '. <->» 
| Martineco . . . . 
St. Lucia » © I 
HOEILSNS . 5 o'-« 
t 3, ww 
RL. ++ 
"TOO. '» 5» 
| Point de Gallaia . 
SHES Es 5-6 
Monſerat. . . 
Margaretta . 
Tortogas Þ.. . +» 
DE. . - » 
HOaRVre . - ©: » 
 _ RFLP 
 Eaft end of Hiſpaniola 
Weſt end of Hig niola 


' Port Royal in Jamaica 


Eaft end of Cuba . . 
Weſt end of Cuba . . 
Camnamis F 
Great Caiman'. . » 
Santa Villa . 
Moiquito . «. »: « 
Guanabo k 
Guanabimo . 
Cozumal 
Lafalleiranes 


Iſlands in the Weſt-India. 


o = * - . w 


Id 
oO 
TTY 


| 


— 


319 
313 


Longitude 
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A Table of Latitude and Longitude. 


— 


Places. Names. Latitude. [Longitude 
The Northern Parts of America. D.. M D. M 

Cape Camas .-. -. 53 409 N pÞ26 $2 
Reſolution Iſles . 61 . 00... N:j309 00 
The Kings Foreland - 61: 50 N 95 30 
Queen Ann's Foreland 63 52 N. [293 40 
Cape Charles . . 6. Im, 62 .55 N ſ291. 42 
North end of Mansfield's Ife 6 62 . 40 N 84 39 
Prince Rupert's River . . .. 5:1 oo N 2.39 I2 
ent. .  -. -. 'o:-» 54 40 Nh|Þ83 0 
CT INES * . i. + -. > 50 56 .16 N 279: 10 
Port Nelſon = Ss 538 32 N|ſ67 50 
Cape Southampton 62 30 N 79 25 
Seahorſe Point . . þ km: ng 64 46 N þÞ82 20 
Sir Dudley Dige's Cape . 75 .10 N [98 oo 
Sanderfon's Tower 68 . 00 N [314 08 
Cape Walſingham . 65 . 42 N [311 20 
Cape Comfort . Ee en oma 62. 21 N [321 20 
Cane Deſolation” .:.-.-..;.. 61.20 N [325 os 
Cape Farewel | R : $9. 45 N [329 ©o2 
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The Uſe of the foregoing 
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The Uſe of Table I. page 2, 
HE firſt is a Table ſhewing the Dominical Letter , whoſe 
Ule is already taught page 3. 


The Ufe of Table IL. page 3. 


.T.oHE ſecond is a Table of Moveable Feaſts and Terms, whoſe Uſe 
1s ſo eaſfie by the DireCtions on the head of each Column, that 


it needs no Example. 
The Uſe of Table HI. page 4. 


T. gb E third is a Table or Calender containing ſeveral things, amongft 
which is the Suns Declination. © > 

S. Pray then explain it to me, that I may underſtand well its Uſe, and 
what each Column ſignifie ? 

T. Take notice then, that in each Page there are Eleven Columns , 
that the firſt ſheweth the Days of the Adenth, the ſecond the Days of the 
Week, expreſſed by the Week-Day Letters, as in the Year 1685. In the 
' Month of Ofober, you will find A for Thurſday , B for "om C for 

Sturday, and D for Sunday, which is the Dominical Letter for that Year. 
(As you ſee in the firſt Table of this Book, page 3.) The third Column 
ſheweth the Fixed Feafts, and Remarkgble Days and Things, the Time that 
the Sun Riſes and Sets, and the Southing of ſeveral Stars at Midnight , as in 
November , you will find againſt the 25th.:Day Orioz's left Foor, which 
ſhews, that the ſaid Star comes to the Meridian the 27th. Day at Mid- 
night. The fourth Column ſheweth the Place of the Sun for Leap-year, 
as againſt the 4th. of Ofober, you will find the Sun to be in 21* 55' of 
Libra. The fifth Column ſheweth the Declination of the Sun in the Leap- 
year, 2s againſt the 4th. of Ofeber, you will find the Suns Declination 
B* 33' South, and after the ſame manner the other ſix Columns are to 
beuſed; as againſt the ſaid 4th. Day of Ofober, you will find in the ſixth 
Column, in the Firſt-year after Zap jaar that the Suns place Is 21* 39' 

; PP m 


T. 
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in Libre; ard m the ſeventh Column, the 5 Declination to be 8* 28%; 
and in the eighth Column , in the conq-yeer after Leap-year, the Suns 
Place 21* 24*i0: Ps and'in the mi NE at the Declination of the 
Sun is 8 22'; andin the tenth Column, in the Third-year after Leap- 
ear the Suns Place is 21% 10! in Libra; and in the eleventh Column, the: 
Suns Declination Is. 8* 17'.. 
The Ofe of Table IV. page 16. 
| FIFE fourth is:2 Table ſhewing what Time efldcbarar; or the Bulls 
' & Eye, comes to the 7erigian throughout the Year, whoſe uſe is ſo 


well-known. by the. 2euth oh the head'df the Table, and the Days of it 
@ the.Left-hand Column, that it needs no Example. 


The Uſe of "Table V. pig 17: 


—_ —_ 


td 


4 4; gomes upon, the, Meridian before or after the Buls Eye, whoſe 
uſe - = Lary pogrhce Dirty, uu what the faid Tale ſhewerh , for 
the & Tenifie the heirs, ant 27 


The Uſe 'of Table FT, page 18. 


T.rP WE fxttvis ® Lab of rhe Hihr Afernſipycand Pecinarion of 
L the chiefeſt and moſt known Stars in the Firmament ; with their: 
- Magnitude, Latitude,, Longitnde, , and diſtance from. the Pole.. 

S. What is the chiefeſt uſe of this Table? : | 

T. Its chiefeſt uſc-is for the Derlinatisn of the: Stars, which you will 
Ind-in-the fifth Column; and-for to know what Time a Star. will come 
to the Meridian after anether.-. CT 
_ -- S. How ſhall L know what Time a Star will come to: the Meridian; 
TEE IL-5. 190; {45 w 

T.. You: nay. eaſily. know it-by the Stars: Right Aſgenſion,. (whith: you 
-will fnd.in.the laſt Column of thie ſame. 7akle) thus: Subtradt the. Right: 
dſreaſoact the- Star gry A ns the Meridian, from the Right Aſcenſion 
61 the:given'Var, and add theremalnder to the hour that you obſerve 
the: firſt 'Star-0n. the Meridian; .and the-Sum will.ſhew you. what.time. the 


given: Star will come. upon the Meridian. 
Bramley. 
Tie: Bulls Eye-( Aldebaran) bring on the Meridian at Nine a Clock at Night x: 
L mould kyow what. Time. the Lions-Heart. will come to it © 
Therefore, 


Roox . 


N EO OI” — - - T i—— R— _ — _ _ - __ 
A #F F G Al. F | Q NN. 


Therefore, :1:Jogk for. the. Zigbr Aſeenſiap, 
a to be 4 Hoprs 18 | 
from the Right ſenſor of rhe Thans Pleare. 9: 
ours 34 Minutes; yuhich 


the .laſt Column I find to he 


there:remaineth: 5 H 


.the Time that the Bulls Eye 


Morning. - 


| Example 2. 
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es, Which I ſubtra 
LOUrS. $2 nuts 2 
ig added to g 


reg #Þ 


hich . 


w 44 


Lions 


4 Minuics in the 


e Admit that at 10 a Clock, Night I ſee the Eagles Heart ar the Merj- 
dian, ( or South) and would know what Time the Little Dogs Thigh 


 Procion will come to zt ? 


Firſt, I look in the precedent Table for the. Right Aſcenſion of the . 
the laſt Column I find to be 19 Hours 35 Min. 
Thigh 7 Hours 23 Minutes 3 but becauſe I 


= 


and-that cf the Lt 


o 


Eagles Heart , which, ja 
e Dogs 


cannot ſubtract 19 Hours 33 Minutes, from - Hours 23 Minutes of the 
Litcle-Dog, I add 24 Hours to it , and there will come $31 Hours 23 
Minutes , from which I ſubtract the 19 Hours 35 Minutes, and thete 
.. will remain 11 Hours 48 Minutes , which being added to 10 Hours, the 
Time that the. Eagles Heart was on the Meridian, comes 21 Hours 43 
; Minutes, from which I ſubtraCt the 12 Hours to Midnight, and there 
remsineth 9 -Hours 43, Minutes in the Morning , the Time that the 
Little Dogs Thigh will come to the Sonth or Meridian ; by which 1 know 
that I cannot, make any Obſervation at. it, becauſe being then Broad- 


day that Star will not be ſeen. 


S. Is there no way to find what Time a Star will be on the Meridian, 
without comparing it to another Star ? 
T.. Yes, but not by this Table alone, for in that caſe, beſides the Right 
Aſcexſion of the Star, you mult alfo know the Right Aſcenſion of the 
Sun, which you will find in Table V. page 20. of the Fifth Book. 


How to find the Time that any Star comes upon the Meridian , and 
by it the hours of the Night. 


S. How ſhall 1 find when a Star will be. South or on the Meridian , 


without comparing it to another Star ? 
' T. To find when a Star will be on t 


he. Meridian, firſt look for the 


Right Aſcenſion of the propoſed Star, (as in the precedent Examples ) 
and alſo for the Right Aſcenſeon of the Sun in its proper Table, | 
e Star, ſubtract the Right Aſcenſion of 


and from the Righs Aſcenſion'of th 
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the Sun, and the remainder will ſhew you the hours in- the Afternoon , 
'when the Star will be on the Meridian; and if it exceed 12., ſubtraR 
12 hours therefrom, and the remainder will ſhew- you the Hours and 
Minutes of the Star , coming upon tke Meridian after - Midnight : But 
'take notice , that when the*RIghe Aſcenſion of - the Star: is leſs than the 
Right Aſcenſion of the Sun, you muſt add 24 Hours thereto , and then 
ſubtraCting from it the Right Aſcenſion of the Sun, the remainder ſhall 
ſhew you as before the Hour in the Afternoon, or in the Morning ( if it 


paſſeth 12.) 
Example 1. 


The 29tb. of: March, 1 would kyew when the Virgins Spike comes 
upon the eAMeridian ? | t 


Therefore , I look for the Right Aſcenſion of that Star , and find it to- 
be 13 Hours 9g Minutes: I look alſo for the Right Aſcenſion of the Sun 
in its proper Table, and right againft the 29 of A4arch, 1 find it to be 
1 Hour 10 Minutes, which being ſubtrafted fromthe Right 4/cenſron of 
the Star, 13 Hours 9 Minutes, there remainetlr x1 Hours 59 Minutes, 
which is the time that the Y5rgin Spike comes to the Meridian in the Af- 
ternoon. But you are to take notice ,. that the Table of: the Suns Right 
Aſcenſion. is Calculated but for. Noon:, and that it doth increaſe-about 
4 Minutes each Day ; and therefore to: be more exact , you ought to 
proportion that difference, by allowing for every 6 Hours in the After- 
naon 1 Minute; by whict Rute: you will find that the propoſed Star will 
be on the Meridian at 11 Hours 57 Minutes in the Afternoon, becauſe 
of the 2 Minutes, which muſt be ſubtraCted for the increaſe of the Smrs- 
Right Aſcenſion in 12. Hours, (one Minute making no difference.) - 


Example” 2: 


The 18th. of Otober, 1 would know when the great Dog, (Sirius ) 
comes upon the. eMeridian ?. w_ 


Therefore, Flook as before for the Right Aſcenſion of that Star, which 
Efind to be 6 Hours 31 Minutes; I look alſo for the Suns Right Aſcen-- 
fon on the 18th. of Offober, and find it to be 14 Hours 12 Minutes : 
Now becauſe the Right Aſcenſion of the Star is leſſer- than the Right A4/- 
cenſion of the Sun,” 1 add 24 Hours to the Stars Kiphr: Aſcenfion, and there 
comes 30 Hours 31 Minutes, from which I ſubtract the Suns Right Aſ- 


. cenfion 14:Honrs :112 Minutes, and the remainder is 16 Hours 19. Min. | 
from which I fubtra& the 12:Hours,. from Noon to Midnight. , and 


- there remaineth 4 Hours 19 Minutes , which. is the. Time that the-pro- 


| poſed Star ('Sirjizs,) comes to the. Meridian 4n the Morning. But. to be 


more 
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Minutes for the increaſe of the Suns Right Aſcenſion in almoſt 18 Hours, 


and ſo 4 Hours 16 Minutes will be the Time that the Great Dog Siri - 


will be South, or on the Meridian. | 
S. T underſtand now very well how to find what Time any Star-comes 


upen the Meridian, but how ſhall I know-by it what Time of the: 


Night it is? : 
. Yon may know it by the ſame Rules by whick 1 did- find, the 


the Time of the Star coming upon the Meridian, there being-no more in 


it, then to ſubtraCt as before the Right Aſcenſion of the-Sun; from the 
Right Aſcenſion of the Star, and- the. remainder will ſhew. you what 
Time of the Night it is. 
; Example Is 


The Night on the 19th. of November , the brighteſt* Star in the Pleiades - 


© being South, ( or on the Meridian) I would know what. Hour of the 
Wight it s ? PAY | | 


Firſt, I look for the K:ght Aſcenſion of the propoſed Star, and find : 


it to be 3 Hours. 29 Minutes; 1 look alſo for the Kight Aſcenſion of the 
Sun (in its proper Table ) on the 19th.of November; and find-it-to be 
x6 Hours 23 Minutes, and therefore muſt add 24 Hours to the Righr 


Aſcenſion of the Pleiades, comes 27 Hours 29 Minutes, from whiel1 : 


ſubtract the Xight Aſcenſion of the Sun 16 Hours 23 Minutes, and there 
remaineth. 11 Hours 6.Minutes, from which I ſubtra&t 2 Minutes. more 


for the increaſe 'of the Suns -Rigbe Aſcenſion .in 12 Hours, comes 1x. 


Hours 4 Minutes for the true time of the Night, as was required... 


Example 2. 


The Night #n the 16th. of October ,- the Star in the Left Foot of Orion : 
(Regel) being South, or upen the Meridian; I deſire w know what time .- 


of the Night ut s ? | 

Y * Hours. Min. 

Regel Aipte Aſcenfion .... ....  - > 4 an 
RC « c+ 5 4 oe 0 om 

hs Lic ns cc oe oo « oozes 
The Suns R:zht- Aſcenſion, Subtraſlt . . . 14 04. 

bs | - 


RS 77. Eo ES ES 14 $53: 
The 12 Hours from Noon to Midnight, Subt: 12 oo 


Time. in. the Morning -...:. ++ --'- +. - QS. y 
Two Minutes for-the increaſe of the Suns Right $09 O2 
. . Aſceyſion, (in 12 Hours) Subtract 


- - The. Timegf the Night required, is. . .. . 02. 534 10 Mer. 
| Hlow-. 


more.exa&t, you ought (as in the precedent Example) to ſubtract 3: 
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How to fond the Hour of the Night withour the Sun or Stars 
_._ . Right Aſcenſion. 8— —- | 


$. 1s there no way to-find the Hour of the Night withapt the Tables 
-of the Snn-and Stars Right Aſcenſion ? LS? Tat 
TT Yes, there is, but you muſt be uſed to it before you can tell readily 


what Time:of the Night it is, but then being very eaſie I will ſhew you 
this way, which is thus : 'Having obſerved ſuch a Night in the year, that 
ſuch a Star was at the Horizon, Meridian, or any other point or part of the 


Heavenat ſuch Hour of the Night, if a Fortnightafter you ſee it.1n the ſame 


place or Point, you may conclude that it is an Hour later. than the firſt 


time you ſaw it, for it will come every Day later to it 4 Minutes, 
Which is 2 Hours in a Month , 4 Hours in two Months , and ſoforth ; 


this being:known , you may eaſily. find. out. the Hour of ThE Night ogly 
by ſubtrating 4 Minutes for.every. Day paſt , fince. you firſt djd qbſerve 
the Star on the Meridian, or any other point in the Heaveps. 


Example 1. 


The 13th. of Decetber, having .obſerucd that the Left Shoplder of Orion 
was South (or on the Meridian.) At 11. 4. Clock at Night ,. end 20 Days 
after ſeeing the ſame Star- 0n the ieriduan, 1 would know what time of the 
Alight it #5 ? | | 


Therefore, 1-Multiply the 20 Days paſt.by 4 Minutes, (that the Star 
comes later every. Day to the Meridian ). and-there. comes $0 Minutes , 
which being divided by 60 (becauſe 60 Minutes makes an Hour) comes 
1 Hour 20 Minutes, which I ſubtra&:from 11 Hours, (the Time of 
my firſt Obſervation) and the remains 9 Hours 40 Minutes is the Time 
of the Night required. .The fame.is to .be-done,of. any ather.Star, :obſer- 
ved either above or under the Pole Star, or.any other Paint aboptit. 


How to find the Hour of the Night by the ſhadow of the Moon. = 


S. tow is the Hour of the Night known by the ſhadow of the 
Moon * 

T. It is eaſily known by a Sun Dial, obferving by:-it 'the-Hour as at 
the Sun, then adding tothoſe Hours the Time-that the Moon comes to 
the South, (that Day) the ſum will ſhew you the Hour.of ,the Night, 
( bur if it be above 12, ſubtract 12 therefr@m , andthe remainder will 
be the Hour required.) 

S. How ſhall I know when the Moon eomesto the South ? 

T. The way to'know tt, -is to'Multiply-the Moons Age-by 4, and to 
divide the Product by yg, and the Quotient - wilt give the Hours that 
the Moon comes 'to'the South ,+and if :there-remaineth any thing in 

/ our 
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Your Diviſſen, you muſt Multiply it by 12, and the Product will he 

the Ainutes, which muſt be added to the Hours that the Moon comes to- 

the South; for if One remaineth it is worth + 2 Minutes ; if Two, 24 

Minntes; if Three, 36 Minutes; and if Four, 48 Minutes z by which 

Rule, y D0 will And that the Moon will be South at 9 a Clock 36 Minutes 

palt, when lh is 12 Days Old: This being urderſtood, you. may eaſily 
nd the Hour of the Night by the ſhadow of the Moon. 


Examyle. 


Thi eRfoon teing 34 Days DIA, 2 find by the precedent Ride har fie comes 
ro the Sonith 3 11 of -the Clock nnd 12. eFfinutes 'puſt , and by my Sun- 
Dial it #s half an Hour paſt 3 ,. the Hour of the Night is required ? 


Therefore; 1 add'the 3 Hours 30 Minutes that the thalow of the 
Meon fheweth ( upon my Dial Y to 11 Hours » 2 Minvtes-, the Time 
&f the Moon's Soithifng, comes 14 Hours 42 Mimines,. from which E ſub- 
treat 3 > Hobrs, 'remalneth 2 Hours 42 Mimites, for the: Tame of the- 
Night required. _ | | 


Fhe Uſe of Table PII. page 20, 


f.5 HE fevetith is a"Tabſe of the Ser Right eAſcenfion, whoſe uſe is 
already taught With that of Yor rs ing pedo £58 


' The Uſe of Table VIII. page 22. 


T. E eighth is-a Traverſe Fable to every. Quarter Point of the- 
; Compals, to the 160 part of a League, or Mite. 

S. What is the uſe of this Fraverſe Table: ; _ | 

T. This Table ſhews the differetice of Latitude and departure from: 
the Meridian. * | ROY | 

S Pray ſhew me how ? | 

T. Seek. the Courſe Run on.the Fop of the-Fable, if it be not more: 
than 4 Points from the Meridian Gor North and.Sourh-Points) and the. 
Miles or Leagues failggt in the Left-hand .Column downward, and un- 
der the Courſe and. againſt the Miles or Leaguesſailed,, (to wir, under: 
N S )- you: will have the difference of Latitude, and under EW. the: 
departure from. the.Meridian.. , k 


Example. 


Suppoſe a Ship Sail "North North Eaſt 25 Miles, and the difference of. 
| Latitude and Departure be required ?.9 © 


rig6:"15 8 


Narth: 


— 
. 
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North North Eaſt is 2 Points diſtant from the Meridian , wherefore 

'T look for'2 Points at the Top of the Table, and in.the Column under 
ir,*and againſt 25 ; 1 find under N'S 23.10, (which ſhews that the 

difference 6f Eatitude is'23 Miles 755 parts, (of 100) and under E W 
9.37 far” the departure from the Meridian. But if the Courſe be above 

4 Poitits from the Meridian , then you muſt ſeek for it at the bottom of 
the Tabte, andthe Miles or Leagues failed in the Right-hand Column 

typward. | = { 


 Exazyle. 


* Suppoſe a Ship ſail North Weſt by Weſt one Quartey-point Weſterly, 40 Leagues, 
and the difference of Latitude and departure be required ? 


North Weſt by Weſt one Quarter-point Weſterly, is 5 4 Points 
diſtant from the Meridian, wherefore I ſeek for 'it at the bottom of the 
Table, and then look ypward in the Right-hand Column for. 40., the 
Leagues failed, and over the Courſe,. and againſt the Tepgues lailed (over 
NS) is 20.46: the difference of Latitude, and over:EW 1s 34-31 the de- 
parture from the Meridian. 7 Ob 7 

S. This I very well underſtand, but how if the Leagues or Miles 
ſailed, be an odd Number above 60, for 1 ſee that the Table skips from 
60to 70, &c. What mult I do then ? , | 

T. Ehen.you mpſt diyide your number, of Leagues or Miles into.two 


_— Tz. 


\ 


or three parts, #3. Hundreds, Tens, and Units, 
wo, - Exanple.. TEE 

Suppoſe a Ship ſail 274 Miles Eaſt North Eaſt, half a Point Eafterly , and 
"* the difference of Latitude and departure be required ? E 

_ Firſt, find the Courſe |{ which' is 6.4 Points) at the bottom” of the 

Table, "then ſeek your Miles'in the Right-hand Column: Thus; - ' 
| ' Diff. Lat. Departwre. 

REES add Tetz i, 58 4/ and C191 38 
Thad. > Aginft 6mm and LT vs 20 Y over & 66 90' 
Laſtly 4 » ITE Cover Ft C01 16YEW 7 o; 83 
S0''274 Mules failed ypon this Point gives 79 51 ——- 262 11. 


The Uſe of Table IX. page 29. 


TFT. HE ninth is a Table ef /Meridional Parte. . 
S. Whendo you make uſe of this Table of Aderidional Pars ? 
T. I make uſe of it in Mercaror's ſailing, for which it chiefly ſerveth. 
S. Why do you call it a Table of Meridional Part: ? ; 
| TT. Becapſe 


Boox V. NAYIGATION. 


T. Becauſe it ſhews the e Heridional Parts for every Degree and 
Minute of Latitude, which Parts. ſeryeth to find the Aeriavonal Ales 
or Minutes, between two places. 
S. What is the firſt thing to be known ? 
T. The firſt thing to be known is, that you muſt enter the Degrees 
of Latitude on the Head of the Table, me they are marked or 
laid down) and the Minutes down the 'Left-hand Column ; then con- 
ſider whether both places lies on the ſame fide of the Equinotial, or the 
- one on the one fide of the Equinoctial, and the other on the other, or 
- whether one be on the Equinoctial, and the other wide thereof; for the 

caſe differs according to the Propoſition, as you will better underſtand 
' by theſe Directions. - | 

1. When both places are-in Latitude North, (or in Latitude South ) 
then ſubtra&t the. Meridional Parts anſwering to the leſſer Latitude, out 
of thoſe for the greater, and the remainder will be the Meridional diffe- 
rence of Latitude. | 

2. When one place is in Latitude North, and the other in Latitude 

South, add the Meridional Minutes belonging to each Latitude together, 
and the ſum is the Meridional Minutes between them. 

3. When one place lyeth under the, EquinoQiial, then the Meridional 
Minutes that are. found under the Degrees of Latitude the other place 
lyeth in, is the Meridional difference of Latitude. 


Example 1. 


eAadmit it s required to find the Meridional Parts, or Minutes, between the 
Latitude 39* 35' North, and 48* 5o' North ? 


Under 48? and right againſt 50' in the Left-hand | 
Colby you Wl BAG . oc co oo 5 +> x © 3366.9 
Under 39* and againſt 35'is . . . . « . «+ 2590.2 


The Meridional parts between the Lat. propoſed, are 0776.7 
Example 2. 


To find the Meridional Parts between 18* 20' South Latitude, 
and 37* 45' North. 


Df 35\—@« 7 oS IT” 4 
Under 19* and againſt 20' is . . . » . . —_— 


The Meridional parts between the two places are 1330.1 


Qqq | Exanple 
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Example 3. 


To find the Meridional Minutes between the Equinoltial and' 
Latitude 46* 14. | 


Under 46* and againſt 14' is 3235.8, the Meridional Parts re- 
quired. a THI LA 
| Note, Fhat in this Table you are to cut off the laſt Figure of Me- 
Tidional Parts as in the precedent Examples, becauſe it is but ſo many 
1 oth. parts of- a Minute ,. the reaſon that: it muft. be neglefted when it 
is under 5.,. (4 Min.) but if above that Number you may, add a Minnte 


for it, and ſo you will find the Meridional parts of 46* 14' ſhould be. 


rather. 34.36 then 3135, becauſe of the 7# ofa Minute remaining. 


The Uſe of Table X. page 57. 


ETTHE tenth is. a Table of the Miles. Eaſt or Weſt, that Anſiver 
L the Degrees of Longitude in the fourth Rumb:. 
S. For what. uſe is this Table ? 


T.. Its uſe: is to turn Miles, of Eaſting or. Weſting into mp of. 


Bongitude., and. Degrees. of Longitude to Mites. of: Eafting or. 


Welſting. 


S. If it beſo, it muſt needs. be very neceſſary in Navigation, there-. 


"> pray. ſhew me: well. its uſe that I may. not.miſtake in the Practice: 
It ?- | | | 4 

T.. Your requeſt is-very juſt, andT hope to ſatisfie-you, ſince two or - 
three Examples will make it as.caſie and intelligible as you can deſire. 

Admit; then, . that: a - Ship fail from the Equinoctial. on ſome Point 
between the North'and the Eaſt to 15 Degrees of Latitnde, and then 
find ſhe:hath made. 600 Miles: departure Eaft. To find the Degrees. of 
Longitude-anfwering to this-600, Miles , look in your Table for: 15 De- 
grees Latitude, and right. againſt it you-will find goo Miles (that is to- 
ſay, the Miles Eaſt the. Ship would have been if ſhe had failed on the: 
fourth Rumb, either NE, MW, SE, or-SW.) and 15. Degrees 10. 

Minutgs::.: Then ſay: by.theRule of Three; .' - 
_eAs gcoMiles-is to 15 Negrees 10 Minutes ,. ; 

So is 6a0o Miles to a fourth Number, which-being divided by 60 
will give-10 Degrees 6 Minutes of -Longityde 3 but if you work your. 
Traverſe by. Leagues, you mult firft. reduce the Leagues proceeding from - 
yaur Traverſe-T able into. Miles , and then work as before... 


If. 


IONS: NN NEE. 


_ Ln EE ene 4 
VO OC ET ET TERS 7 TOR e813 "5 Ng C 


£5, 
- 
WARS 4 ROI A A," . 


LR —_— ”” . ""Y 3 » . —" a. # SQ =» 4 
3 , % % » 4 : L 
% \ þ 
OO . . 
a > P Py « " PIETY as. ro” WIG as PR = cn —— 
M *” o 


- "Praliite. 
If goo Miles give ! 5 Deg, 70 Mit, What will-$06 Mikes #ive? 
; 60 4 - oY $25 7 


glo 
600 


py nes 


990) 556090 (606 . 
600 
E xample. 
eAadnmit a Ship ſail from the Parallel of 2.5 Degrees of Latitude North, (on 
ſome Point between the Somh and the Weſt ) to 15 Degrees of Latitude (alſo) 


North , and then find ſhe hath made 400. Ales departure Weſt , the De- 
grees of Longituds anſwering to this $00 Miles is required ? 


In this caſe, you muſt firſt ſubtrat the Number, which in your Table 
anſwers 15 Degrees of Latitude North, from that of 25 Degrees; that 
is to ſay, (the leſſer Number from the greater, or) goo Miles from 1500 
Miles, and 15 Degrees 1o Minutes from 25 Degrees 50 Minutes, and 
there will remain 600 Miles, and 10 Degrees 40 Minutes ;z then ſay by 
the Rule of Three: If 600 Miles give 10 Degrees 40 Minutes; What 
will 400 Mules give? (and the Quotient of the Diviſor being divided 
by 60) there will come 7 Degrees 6 Minutes. 


Parttice. 


If 600. Miles give 10 Degr. 40 Min. What will 400 Miles give ? 
| 60 | 


640 : 
400 


256000 


609) 256000 (426 


400 


S. What muft I do, if by the difference of Longitude I wonld fint 
the Miles Eaſt or Weſt, anſwering thereunto? _ 
7. You muſt then Reverſe the Rule of Three , and do the contrary of 
what you have done before, 
Qqq 2 As 
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es for Example. 


Admit that in the Parallel of 15 Degrees the difference of Longitude 
is of 160 Degree 6 Min. $35, and would find the Miles Eaſt (or Weſt) 


anſwering thereunto. - 


Look in the ſaid Table againſt the Latitude of 35 Degrees, and there 


you will find goo Miles and 15 Degrees 10 Minutes; therefore ſay by 


the Rule of Three: 1f 15 Degrees 10. Minutes give goo Miles; What will 
10 Degrees 6 Min. $3* give? and there will come 599 Miles, and 310 


remaining , which with the 600 over and above the 10 Degrees 6 Min. 


makes a Minute more, ſince the Diviſor is but 910; and ſo the ſum is 


600 Miles. 
Prattice, 
If 1 5 Deg, 10 Min. give 900 Miles ; What will 10 Deg. 6 Min. £38 give? 
60 60 
vm Bf 600 60 ene 
gro | 606 
—_ goo 
— 545400 
6 91) 54540 (599 
31 


The Uſe of Table XT.. page 65. 


T"T"HE eleventh is a Table to change Degrees and Minutes of any 


Parallel into Miles. 
S. What muſt 1 do to change Degrees of a Parallel into Miles ? 


T. You muſt look the Latitude in the left Column, and the Degrees - 


and Minutes of Longitude::on- the: head of the Table, and right againſt 


the Latitude, and under the Degrees of Longitude.you will have the Miles . 


and Parts ſought. 


If the Longitude given confifts of Degrees and Minutes, look the. 


Miles and Parts anfwering the Degrees firſt, and then thoſe for the 


Minutes ; and if either the _— and Minutes be.above 10, yau muft. 
WI 


enter ſeyeral Times, .as you will ſee. by theſe Examples. 


Example 1. 


eamit T have altered 2 Degrees 45 eMinutes of Longitude under the Parallel 
of 46 Degrees Latitude, and 'it be required to find the Miles and Parts 
anſwering thereto ? | | 


enter 


g PST AIRS 00 Be v2 $3. 
COSPPSPEAIIIT oor ones robs 
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T' 


= 2 Degrees which gives 83.4 Miles. 
I enter the Table as is directed withg4oMinutes which gives 27.28 
5Minutes which gives 03.5 


Inall , . 114.7 Miles. 


Example 2. 


Td find the Milts anſwering to 13 Degrees 275 Minmes in the Parallel 
of 44 Degrees of Latitude. 


x0 Degrees gives . . » . and. 

3. Degrees gives . . . . 229.5; 
20 Minutes gives . . .. , 014.4 
7 Minutes gives . . . . ©0x.0 


d) 80 3 Mikes. 
S. Why do you cut off the: laſt Figure from the reſt? - 


T. Becauſe it ſheweth but the Parts of a Minute--. 
S. How many of thoſe Parts do- you-carry to a Minute? * 


T. I carry Ten, .as you ſee by the precedent Examples; by which you+- 
may underſtand that.the laſt five of your Addition fignifie only 74 of a.. 


Mile. 
The We of Table' XII. page 73 


T THE twelfth is a Table to reduce Miles Eaft and Weſt into Degrees: - 


© of Longitude. - 
S. Is the uſe of this Table-as eafie as the laſt ? 


T.' Yes, for who underſtands the laſt muſt needs underſtand this, there 
being no more-in it then to enter the Miles on the head , and the Degrees: - 


of Latitude in the Left-hand Column. 
Example. 


eAdmit a Ship ſail 218 eAdiles Exft or Weſt in the Parallel of 48, Degrees + 


Latitude, and it is demanded how many Degrees of Longitude are altered ?. - 


200 MIS ge. .... ... - - - CO a” 
16 HS Sg... . - - » --- - © EW 
3 Miles gives . - 6 ma 


Inoll. .-. . $a 


- 


+ tz Thg uſe of the Tables in . Boax V= 


The Uſe of Table XI1L. page. 87. 


TFH E thirteenth-is a Table of Rumbs with the difference of Latitude 
and Longitude. 5p 
S. I believe this Table is very neceſſary. in Navigation, therefore pray 
give me ſome Examples that may make It very eafie to me ? 
T. .It-is what I did delign before, in hopes that you will mind theſe 
that followeth, ſince it is what you ſo earneſtly deſire. 


Prop. 1. 


The Latitudes of emo Places, and their difference of Longitude being given 
to find *f he Cour ſe and ; Diſtance, | ; 


Admit a Ship ſet from Latitude 49 Degrees 38 Minutes North ,, and 
ſail on ſome Rumb between the South and the Welſt,'rill ſhe fall in Latitude 
36 Degrees 20 Minytes North, and have altered ber Longitude 24 De- 
grees 5o Minutes; What; Conrſe has ſhe kept, and what diſtance has ſhe 
run ? I ſeek under the fourth Rumb:(in'this Fable) againſt Latitude. 49 
Degrees 38 Minytes., and find the Longitude anſwering thereto 57 De- 
gxees 23 Minutes, and againſt 36: Degrees. 20 Minntes, 39 Degrees 3 
Minutes; the difference of theſe two Longitudes 57 Degrees 23 Minutes, 
and 39 Degrees 3 Minutes, is 18 Degrees 2o Minutes which ſhould be 
27 Degrees 50 Minutes. therefore thie'foprth was nat the Rumb. Again, 
againſt theſe Latitudes I take out the Longitude anſwering to the fifth 
Rumb, aud -find them. to difter -27-Degrees. 28 Minutes, which being 
only a few Minntes under the true difference of Longitude 27 Degrees 
50 Minutes, I conclude her. to have ſailed on-the fifth Rumb, 

To, find the, diſtance, ſubtract the-given;Latitudes one from the other, 
and the; difference 13 Degnees-1 8 Minutes, logk in the Left-hand Column. 
of the Table, (under the Title Latirmde), andunder the fifth Rumb you: 
find 1437 Miles of 60 to a Degree , the diſtance required ? 

If the Latitudes had been, the;one. North, and the other South, you 
muſt have added them and taken the ſum for the difference. 


Prop, 2, 


The Courſe and, Diſtance being given with the Latitude departed , ta find the 
Latizude. ſbe is in, and the difference of Longitude. 


Admit a Ship. ſail from Latitude 48 Degrees North, on the fourth 
Rumb; to wit, SW 860 Miles : What is the Latitude ſhe is in, and 
her difference of Longitude ! Looking under the fourth Rumb for the 
diſtance 860, I find 863 the nearelt to it, and right againſt it (in the 
Column 
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Colum of Latitude) 10 Degree 10 Minutes, but making a proportio- 
nable allowance for the 3 Miles difference, the: Latitude is 10 Degrees- 
$ Minutes, which being ſubtracted from 48 Degrees, there will remain. 
37 Degrees 52 Minntes the Latitude ſhe is artived in. Laſtly, againſt 


theſe Latitudes ( 48 Degrees and 37 Degrees 52 Minutes) under the.: 


Rumb look the Correſpondent Longitudes, which are 54 Degrees 52 


Minutes , and qo Degrees 58 Minutes, and their difference. 13 Degrees- 


54 Minutes,, is the true difference of Longitude. 
Prop.. 3. 


Both the Latitudes and the Cour fe being given , to find the diftance ſailed: 
| and the difference of Longitude. 


A Ship departs from an Iſland in -49 Degrees Latitude North, and' 
fails North Eaſt by North, 'till ſhe be in Eatfriide'z6 Degrees ro Minutes 
North, her diſtance failed and difference of Longitude is required? - 

Againſt the Latitude 40-Degrees, 4nd nnder the third Rumb you't 
find the Eongitude to be 29; Degrees 15 Miniites, and againſt the Lati- 
tude 46 Degrees 10 Minttes; and under the fame Rnmb you'l find 3.4 De-- 
grees 52 Minutes, then from -34 Degrees 52 Minntesſubtra&t'zy Degrees: 
12 Minutes, the remainder 5:Degrees- 40 Minntes, . is the difference of 
Eongitnde-required * {IR | : 

Secondly, take the Latitudes one from the other; -and-look the remain- 
der 6 Degrees » o Minutes, in..-the. Column of Latitude- and under the: 
third Rumb you'l have.445 Mules the Diſtance. . 


PfoP. 4. 


The Latitudes of two places and the diſtance being given, to-find-the Courſe: 
and difference of Longitude. - 


A Ship ſails from Latitude 50 Degrees North; 1265:Miles; ,and ther: 
arrives in Latitude 38 Degrees 20 Minutes z What Courſe has ſhe ſteered,-. 


and what is the difference of Longitude ? Find the difference of Latitude : 


rt Degrees 40 Minutes, in the Column of Eatitude and:right againſt it,.. 


ſearching under all the Rumbs for the. diſtance 1265 Miles. I find.it: 
nearly under the fifth-Rumb, the Rumb failed on... 


Then againſt Latitude. 50*, under thefifth Rumb is 88* 44' Eongit. - 
Againſt 33* 20' Latitude, under the fifth Rumb is 62. 12. 


Remains the difference of. Longitude 24. 33: 


Pfop. 6... 
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Prop. 5. 


"The difference of Longitude, Diſtance, aud one Latitude being given , 
ro find the other Latitude and the Courſe. 


5. How is this to be done ? 

T*+ You muſt take the Rumb which you judge fitteſt, and examine what 
difference of Latitude will anſwer to the diſtance given, with which 
Lafitude ſearch all the. Rumbs for a difference of Longitude like that 
given, and where you find it, that is the Rumb ſought. | 


eAs for Example. 


Admit a Ship ſail from Latitude 32 Degrees 10 Minutes North, 'cill ſhe 
alter her Longitude + Degrees 23 Minutes, .and make her Diſtance ſaiked 
637 Miles. 

s chuſe the third Rumb, and ſearch under it *rillI find 637, it is againſt 
$ Degrees 50 Minutes Latitude z which added to 32 Degrees 10 Minutes, 
gives 41 Degrees the ſecond Latitude ; the Longitude that anſwer to 
theſe two Latitudes under the Third Rumb, are 30 Degrees 5 Minutes, 
and 22 Degrees 42 Minutes, whoſe difference is 7 Degrees 23 Minutes , 
juſt agreeing to my difference of Longitude given ; whence I conclude 
the third Rumb-to be that ſailed on. | | 


Prop. 6. 


The difference of Longitude, the Courſe and one Latitude being given , 
to find the other Latitude, and the Diſtance. 


Admit a Ship fail from Latitude 43 Degrees 3o Minutes North, on 
the ſixth Rumb or ENE, 'till ſhe alter her Longitude 19 Degrees 25 
Minutes, to find the other Latitude and Diſtance. | 

Look under the ſixth Rumb for the Longitude anſwering to 43 Degrees 


Zo Minutes Latitude, and you'l find 116 Lingrons 51 Minutes, to which 


add 17 Degrees 25 Minutes, the difterence of Longitude given, and ſee 
for the ſum 134 Degrees 16 Minutes, under the ſame Rumband the Title 
Longitude, and you'l find 48 Degrees 30 Minutes, the other Latitud. 

To find the diſtance, ſubtract the diſtance anſwering to Latitude 43 
Degrees 30 Minutes, from the diſtance anſwering to 48 Degrees 30 
Minutes Latitude; and the difference 68, Miles, is the diſtance required? 

When the Latitudes are of different Denomination (or one is North 
and the other South) add them, and the ſum will be the difference of 
Latitude. 


The 
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T "FT" E. fourteenth is a Table of the Latityde and Longitude of 
Places. te RS RB 
S. From what Meridian are the Longitudes accounted ? 
T. The Longitudes are acconnted here from (the Meridian of) Pico 
Tenerif Eaſterly; as in moſt of the Chards. 
Ss, What ſignifie the Letters. and. S. in the Column of Latitude ? 
T. The M ſignifies that the Latitude before it is North, but the: $ 


Gegnifies Latitude South. 


Example 1. 


What is the Latitude and Longitude of Barbadoes, one of the 
Weſt-India Iſlands ? 


Againſt Barbadoes you will find 13 Degrees 12 Minutes North Lati- 
tude, and 319 Degrees 4o Minutes of Longitude. 


: Example 2. 
What ts the Latitude and Longitude of Bantam (4 the Eaft-India ? ) 


Againſt Bantam you will find 6 Degrees 15 Mimates South Latitude, 
and 126 Degrees 3o Minutes of Longitude, 


S. How ſhall I find the difference of Longitude between anytwo places? 
T. You muſt take the Longitude of the two places, and ſubtraCt the. 
leſſer Longitude out of the greater, and if the remainder be leſs than 
I*o Degrees; that is, the difference of Longitude, but if the remainder 
be more than 180, ſubtract it from 360, the laſt remainder is the dif- 


ference of Longitude. | 
| Example 1. 
What #s the differente of Longitude between Barbadoes and the Weſt-end 
of Tercera, one of the Weſtern Iſlands ? 


The Longitude of the Weſ#-end of Tercera, is . . $49*%* 10 
The Longitude of Barbadoes . . . . « » » 319 <0 


Difference of Longitude » . 029g 30 


Rxr Example 2. 
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Example 2. 
What is the difference of Longitude between Barbadoes and the Lizard? 
| The Longitude of Barbadoes , . | . ; 319% 46 
Longitude of the Lizard . . . . . : 12 37 


The remainder being greater then 280* , 307 oz 
TIED  : +. » » 5 0 «+ 360 oo 


Remains the difference of Longitude . . o52. 57 
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Mizen-top-maſt and running Rigging. 


The Mizen-top-maſt. 

The Mizen-top-fail-brace. 
The Mizen-top-fail-clew-line. 
The Mizen-top-ſail-ſheet. 
The Mizen-top-ſail-lifts. 
The Mizen-crow-foot. 
Hoiſting-line for a penant. 
The Mizen-fſheet. 


eAain-Maft. 


The Main-top-gallant-maſt. 
The Main-top-gallant-leefts. 
The Main-top-gallant-yard. 
The Main-top-gallant-braces. 
The Mai1-top-maſt. 

The Main-top-maf-back-ſtay 
The Main-top-ſail-lifts. 

The Main-top-ſall-braces. 
The Main-top-ſail-clew-lines. 
The Main-top-ſail-leath-lines. 
The Main-top-fail-bunt-lines.. 
. The Main-lifts.. 

The Main-yard. 

The Main-braces.. . 
The Main-ſheets. 

The Main-tacks. 

The Main-ſhrowds. 


Fore-Maſt. 


The Fore-top-galMant-maſt. 
The Fore-top-gallant-lifts. 
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c. The Fore-top-gallant-yard. 
d, The Fore-top-gallant-braces. 
e. The Fore-top-maſt. 
f- Fhe Fore-top-maſt-back-ſtay. 
, The Fore-top-ſail-lifts. 

- The Fore-top-ſail-braces. 
k. The Fore-top-ſail<lew-lines. 
. The Fore-top-ſail-leach-lines. 

'Fhe Fore-top-ſail-bunt-lines. . 
. FheFore-!ifts. 

'Fhe Fore-yard. 

The Fcre-leath-lines. 

'Fhe Fore-bunt-lines.. 

The Fore-braces. 

'The Fore-theets.. 

The Fore-tacks. 

The Fore-ſhrowds; 
. The Fore-clew-garnet.. 


The Bow-Sprit. 


a. The Sprit-ſail-top-maſt.. 

b. The Sprit-ſail-top-ſail-lifts. 

c. The Sprit-top-ſail-yard. 

a. TheSprit-ſail-top-maſt-fhrowds-.. 

The Sprit-ſail-top-ſail-braces. 

f. The Sprit-ſail-top-ſail-crow-foot-.... 
- TheSprit-ſail-top-ſail-ſheets. 

E. 'Fhe Horſe on the Bow-ſprit. 

{. Standing lifts for Sprit-ſail-yards.. 

m. The Sprit-ſail-yard. 

2. The Sprit-ſail-ſheets. 

0. The Sprit-ſail-clew-lines... 
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